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ABSTRACT 
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This document is designed a guidebook for faculty 
/and administrators of the newly-established Regaonal- Colleges of 
Burmai -The Regional Colleges are three- year postsecohdary ♦ * 
institutions designed to train mi.dclle level technicians to help 
/ •increase the production of goods and services -needed-i*-the-Bu»ese— 
economy. Concentrating on the Havaii Community College system^ the 
anf-'hor fpy-i ^ws the procjBss of developing new courses, curricula*, and 
*-programs in community dolleges in tjie Onite.d States and proposes 
methods of adapting this process to the Regional Colleges. A detailed 
pxQceduce for developing a program in Air Conditioning and ^ 
v^efrigercition is provided as an illustration of the proces^ of 
c>rprogram development. The use of pro.gram advisory committees and 
'college faculty and > administrators for program improvement^a^ -^ai^o 
tliscussed. Appendices include a sample f ormat .f cr new cours^v 
proposals, a sample course outline, a program evaluation guide for 
generalNjBducation areas, and descriptions of a marine pipefitter 
certificate program and an occupational safety program.. (RT) 
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I. INTRODUCTION ' ^ 



1>1 Briof History Community CoIIorcs in Che Unittod Stales 

Conimunity Colleges were started in tlie United ,?taLes in early 1900, 
The State of California was the pioneer -)f rhe 6dmfiiuMrty^ College concept 
The Coftununity College concept is: (1) to help people learn what they want 
to laarn in order .to assist them in getting jobs, (2) to help^them learn 
a skill before, going to a university, or (3) to upgrade 'them in their jobs, 
Tlie teacher's job is not to fail a student, but to help him learn the skill, 

'As a result of the Community College Act, passed in 1964 by the State 
Legislature, to establish community colleges in the State of Hawaii, five 
community colleges were opened in late 1966 • They are: 

1. Honolulu Community College*,^ in the capitol city 
of Honolulu, on the island of Oahu 

2. Kapiolani Coimnunity College, In Honolulu, on the 
^.islandndf Oahu. 

' ■ 7 

3/^ Hawaii Community College, on *the island ^ of .Hawaii 

4. • Maui; Community College, on the island of Maui* 

V • • ' ' " 

5. Kauai -Comiiiunity College, on the island of Kauai 

These were initially technical schools undei? the State Department of Education* 
They were first, transferred to the University of Hawaii System, then con-- 
vertecl into community colleges. These community colleges were initially 
stroixg in the vocational-technical programs, and 'gradually, the liberal arts 
progi|ams**werG expanded, " - — * 

• /The first community college that was built ^oni scratch was. Leeward 
Community College, at Pearl City, on Oahu. ^ It/Stnreed with liberal orts ^ 
programs, and graSually technical programs were added. It opened^in 
Se^^ j967. The latest coimnunity -G-ollefce opened,' was the Windward 
Cor/imunU-y College^. There are altogether seveir community colleges under 



the University of Hawaii Systcjn> which also has! three university or college 
catnpuse's (fy year institutions).- * • 



lt2 . Functions of Community Colleges 

: ) ^ ' • 



The main functions of a community college are to offer: 
1. Vocational- technical education for ^ years j 
, -2. Liberal arts transfer: and general education programs 
3. Community services ^ ' , \ * 

1.3 Pertinent Facts arid Figures * ; 
~ . _ ^ > 

For an example, let us take a laojc at .Honolulu Community College, which 
is a typical cominunity college in the United States. Some of the pertinent 
facts and figures are a^s follows: ' ' ; ^ 
X A* Total student enrollment: 8991 

^ B. Programs offered; ' ^ * . * ' 

" ' 
Vocatio nal- Technical Department ' , - 

"-"^^ ^ ^ ' . V' * 

1. Architk ctural .Draftings Technology % . . . ] 

2. Auto Body Repair and Painting / ' 

3. Automotive Mechanics Technology 

4. Aviation Maintenance Technician 
.5. Carpentry 

6. Commercial Art * . * • ^ , 

7. Commercial Baking * . 

8. Cosmetology 

/ 9. Electronics Technology ' • ^ \ 

10. Engineering Technology / 

11. : Fashion Design and Merchandising* 

' ,12. Fire Science* * • • - . 

\ 13. Heavy Equipment Maintenance and Repair 

14. Human Services 

15.. Industrial Education 

16. IndustiJal^I^ectricity 

'117. ^MachTneSh^i^^ ' # 

^ 1^. ' Occrupatioijal StiCcty and Health 

19. Police Spaenco 

20. Rcfi^if<ration and Air Conditioning Technology • 

21. Sliee^t Hetril and Plastics Technology* ^ . 

22. W6ldiug Technology , ' ' 



1, Humariitlcs 
* 2. Language. Arts 

Mathematics ^ . 
y 4» Natural Sciences 

57 Social Sciences 



\ 



Special Courses and Bro^raros 

1: Apprenticeship/ Journeymen Training * / 

2. ConipuFef' Sciiance Center" , ^ 

3. * Cooperative. Vocational Education^, ^ • . ^ 

4. Directed Studies ' ' - 



^i>atel3.ite Campuses 



1. Kalihi-Palama Education Center 

2. Hawaii State Senior Center 

3. Job Experience Education * ' , 

4» Pejarl Harbor Naval Shipyard Apprentice School 

5. ^ Aviation"Waintenance Technology at. the Airport 



C," Entrance and degree requiremonts : ' - * - 

Admi^sipn ; "Open Door", policy is practiced. at Honolulu Coijununity 
College", as in other community colleges in Hawaii, 
That is to say, any person who is 1'8' years of age or 
older/, or a hi^hischool graduate of , any age, can enter 
a community college. 



Degree; 



Minimum credits r^uircd 



Associate in Science Degree 60 credits 

<^A,SO ^ (roughly equivalent to 

* ' « two academic years of 

. ^ classes, ircluding 4 

"credits for cooperative 
, ' 'education) 

Cf.rtificate o^ Arhievement 42 credits * 

(£or a particular technology) (= 1 r/2 -years) 

Associate? in Airts Degree 60 credits - - 

(A, A.) 

Certi f'icnte of Achlovomont 30 credits 



— (for Liberal Arts*) 



One credit (hour) is norrivjlly ,cq*uivalcnt to one liour of lecture per week or 
three hours of prncticaJ per week, 

' ' ■ .-9 - ' ■ 



Organizatit?n Chart for Administration* 



The following organisation set-up is used:^. 



, Provost 



\ 



Dean pf Instruction ^} 



.Dean. of Students 



As6t* Dean 
Division I 



At^rt. Dean 
Divlslon^ir^ 



iAsst. Dean 
Ivision III 



Director of 
Business Affairs 



Dept* 
Chairman 



Dept; 
Chairmjpn 



Instructors 



Instructors 




Dept. 

Chairman 



Instructors 



I ^ 



E. Teaching Staff ' • -| 

Qualifications: Minimum .qualifications of an Instructor is as 
follows: ' * ^ - • 

For Liheral Arts' Prograifis Master's Degree 

^j^r--V()cationnl^Programs • 7 years experience as 
J • a 'skilled jpurncyvpian in, 

\ \ the^particular tra'de or 

N * industry 

(Note: All jouxneyfoen have to pass high school and in some_ cases, have to » 
finish two years of community college courses; a university degree 
is not necessary, but if the journeynan has it,, he will start in a 
^ Slightly higher Salary range.) * 'c. 

Pay: An instructor can make from $10,812 to $23,938 a year 

(compared to a University Prdf^ssor who can make $21,468 
to $33,-328 a year). If a journ^eyman instructor h«is a 
i *' degree, he can maVe nearly the maximum range of salary 

(i.e; * $23,938 a year). . . 



F. Jpdget and Funding 



Honolulu Community College, just as. the other community colleges 
in' Hawaii, is entirely funded by the State Government, '^he budget 
allotruent comes from the University, of Hawaii^ Community CoHege — - 
System. For example, the budget allotted for the year 1977^78 was 
$4.42 -million. \' . • ' ^ ^ 



'1.4 Regional Colleges in Burma . 

A. Background ' • ^, 

The community or regional college concept has started in Burma 
only about two years ago. Ih^y^ 1977, seventeen regional colleges 

■ / • • V ■ 

were opened in 12 slates of Burma. The basic idea was to train and 
produce middle level technicians who are compel.eitt enough to help 
increase production of goods or services needed in 'the Burmese 
economy. The need for. this came out n.-i a re«uJl of the exif^ting 

■ • . . * ' 11' ' ' . ■ . 

I .■ . * . / ♦ \ 



education system which keeps on producing too many university 
graduates who cannot find jobs and who do not have any specific 
skill or trade to produce' goods or offer services. 

Purpose • . * . 

^These regional colleges in Burma, therefore are designed \to: 
1. Produce middle-level techni»cians. 

2* yrain students theoretically and practically so that 
they win fit into industries, public ^and private 
cooperatives, etc.* To fit into the latter is 
particularly important^ because ''in this way, the^ " 
graduates do not have? to rely solei^ t5n the govern- 
ment for their iobs, /thus partially solving the 
• unemployment probJLem* 

3. Engage Students ia p'roductlon while studying in^ 

their various * techrfblogies.. ^ ' * . 

Entrance and Graduation Requirements > \ 

The entrance requirement .for a student to a regional college, 
is that he (or she) must pass t1\a Matriclilation (higV school) 
Examination which v/as cen'trally administered "throughout^ the ' 
country. In fact, all' the matriculated s^tudents must' go to a ,r 

regional college f or *two years before the/stpdent can sit for an 

I / t " " 

entrance examination held by the University or Institute where' 

the student wishes Co enter* 

i 

After two years at the Regional College, the -student can 

.receive , a ,diploma 'in a particular technology. Tlie student then 

• can go tjO.^the university if he passes the Jenlrance exa^; if the 

student fails, then he goes back to the Hijgionai Collof,e for a • 

! ^ . 

year 'of on-Lhe-job training. After completion of this* training, 
a certificate of proficioncv will be nwardccf. 



Enrollment and Programs. Offered - / ^ 

The. present total enrollment at the 17 regional, college's 



throughout the country is about 12,000 students. Altogether, 23 

technologies (or prr)grams) are offered throughout the 17 regional 

colleges, although, of cdlfrse, all the technologies cannot be 

offered at any one -re,gioi\al^ college. * The 23 Technologies being 

offered are: ^ s 

1,; Textile Technology ^ - • . . 

. ... - 2. Chemical^ Technjology _ ^ . 

3. Mining and Petproieum Production Technology 

'4. Metal Working Technology. 

5^ Wood forking Technology ' ^ * . . v 

6. Machinery Repair and Maintenance Technology 

7. Electrical Repair and Maintenance Technology 

8. Building Construction and Maintenance Technology 

9. Industrial Arts and Crafits Technology \ 
* 10* Agriculture Technology^ ^ • ,^ 

11. Agric/jltural Product^' Technology - ^ C 

-12. Aquacultute^and Marine Products" Technology 

13. Animal Husbandry and' Prodiidts Technology 

14* Forest Products Technology \ ■ ' ^ 

15. Rubber Technology 

^' 16. Food Technology \ * ' ■ , , ^" 

17. * Oil, and Fats Technology 

V 18. Accounting / / ' - ^ . 

^>rf5 19. Secretarial Science ^ ' \ ^ 

- 20. Mass Cojnmunicat'ions Technology 

21. Movie Making Technology 

22. Printing and Pubiicatibii Technology . 

23. Home Economics ' 
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11. K DEVELOPING A NW-J PROGRAM IN A' COMMUNITY COLLEGE IN* THE UNITED STATES 

i " ' ■ ; • . ■ ■ 

2.1 ■ -How a New Pr ogram Scwrts 

. .A* ' 

•^,>^A new program may be started in either of tlie^following two ways: 

1., Internally - The new program being proposed by a facult 
, ^ ' . member, ^r by. a Department Chairman. \* 

I 2. Externally The new program being proposed by^ the 

I . industry, people (labor unions or management) 

\^ or bjr]. the community. • 

.^r-Etthei-wa3r7--thG-4.Tnportant-^ i^ that^there^ must be a real need 

f or th*e program, without which, .the program cannot be successful. ' 

« • * - /' 

* - " - ' ' X* 

2.2 Guidelines and Procedures for Developing a New Program 
Regardless of the way a program got started, the -foilowing steps are 

' . * ■ ' K • 

/ 

.basically involved in developing a new program: ' ^ 1 * ' 

' ' ' / . * 

Step 1 ^ - ' ' ' / ^ \ 

" The first step is to form an Advisory Committee on^Programs ^syid 
"Ciirricula. The Committee would generally §onsist of the following^ 
members: . " ' . • ^ "c 

' 1. Dean of Instruction"'br Assistant Dean" of 'Instruction as 

chairman of the/committee. ' 

< ' ^ ' 

2. Faculty member or. Department Chairman In the proposed ^ 
discipline as the secretary. , 

o 

3. Two members 'from the industry (one from management, and 
.one 'from labor union). ' ^ 

4. Two more members from, the industry, (^cf6 a different 
compan}?" from the^ first one). . 

5. One member from the community, or small private entcr-;^ 
prise or business. 

. , \ .• . ' • " 

, 6. Mathfematics Department Chairman 

' » * y 
7. Science Department Chairman ' - . / 

%8. Enr,Ii«h Department Chairman 



/ • . 

St»M> 2 

7^ • • . . ■ 

The committee meets to, consider in broad terms objectives, needs, 
curriculum, staffing, oqu^J^ment, , credit hours, etc*, concetning the 
new program and makes a general decision concerning these areas • 

Step 3 • ^ [ ' 

j The committee then assigns the e^ipcrienced faculty member to 
develop the curriculum in detail and write it up. The faculty member 
chosen is usually an educator-strainer who has experi'ence in developing 
and writing up curriculums, courses, units of in^ruction>, etc. He 
will, in developing the curriculum, work closely y^ith an exp^ert (or 
two or more as the need arises) from the industry who is experienced 
and knows tTfe~specif ic tasks and jobs involved in that particular 
tirade for which the program was to be developed', • ; 

I In developing the curriculum, the fdllowing is ,a general procedure 
to foliowf 

• i Do job and task analyses of the particular trade* ;involved 

(Explained later in .Chapter 3, see. 3.2) V 

ii Consiidei: the degree of importante of each task and. select 
* ' the 'jobs to be included in the program. 



iii 'Write the units of instruction* (See sec. 3.2) 



iv Group units of instruction into courses; decide on theory^ 
and laboratory hour?. . • 

V Write course outlines. (See Chap'ter IV, Section 4.4 for 
"further information.) • ~ — — 

Step 4 \i , . , — . - - 

A draft of a proposal for the new program is then*written up and 
it is put up for comments and consideration by the Advisory Committee 
members at the next meeting. 

In writing the proposal, the following guidelines and format are 
used : • ' ' ^ ^ 

GUIDELINES FOR, CERTIFICATE A^^D DEGREE PROPOSALS 

i ' 

i- I. " Background - a short statement on how the program first' 

gets started. - ^ * * 

' - II. . Intr6du(:tion 

' A. Name of College' ' 

15. Name oT program, date of proposal implementation 

C. Brief summary, of propo'sal 
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Objectives and Need for Program * • 
A; . Objectives -- occupation for which the program will 
proyide .training; specific skills to be 
~- taught, ' . * 

V, ^ ^ * - 

BT Neffed.- manpower projections, special study, or other 
authorative data indicating need fcr trained; 
persons in this, field • 

C. Target Group - anticipated enrollment / . Is thare 
student demand, for training? Will 'any 
^ 'special groups be served* (retarded, handicap-- 

ped, etcO other than' the majors and noii- 
majors? 

•k * . • • ^ ' 

Description of the Program > ^ ^^^^^ / , 

A. Curriculum - Required and recomfeendecf^o'uEses;^ * 

^ - * Specify total number of credit hours^ required 

to earn certificate of degree • 

B. Course Content - Provide brief course description "for 

ea,ch required cours^, indicating^lie specific 
skills which are^to'te taught. * 



C. Methods ofTlnstruction - Specify lecture, discussion-, 
-^^--r'^ practical demonstration, -field'trips, etc. 

D. Examinations*" Specify performance, v/rltten, oral. 



Measures of Program Effectiveness . 
1\ Anticipated average time for program cbrapletion, 
number of students to complete program annually. 

2. Percentage goals for placement of graduates and 
for graduates passing any required professional 
examinations . . ' . 

3. Methods of faculty evaluation, 
Resaurce Requirements ' 

1. Courses listed in III above which are not currently 
offered by the college. ' . 

2. Additional., staff required. Are funds available? 
Qualifications required. Are qualified people 

' available? If no additional staff are,require<l, 
indicate qualification's and utilization of existing 

^ ,/st/if f '">^ * J \ . 

3. Additional^^f acilities or equipnjArtfe.>*required. ^s 
fiindlnff-'ayail'abj.e? If none required / Itdw will existing 
faciltrt^io|^Jrul equipment be utilized?^^^ 
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A. ^'acuity v;ork cissignnient ^guidelines: anticipated 
minimum and average class size, s tudent/f acuity * 
ratios, an\3 weekm instructional contact hours. 



Step 5 ^ 

; - 'It ^ ' ' 

After .making uhe^ suggested corrections or additions, a final draft 
of the proposal is| written and the apjfi'oval of the Advisory Committee* 
is obtained. 



Step 6 



The prjDposal fot the > new technology is then sent to the Provost of 
the Community College. / With his approval, it is foi^carded to the 
Chancellor q,t the CommTinity Colleges, and then, if necessary, to the 



Board of, Rege'nts,' as shox-m in tlie chart below* 




PROGRAM APPROVAL STEPS 



iJoa'rd ot kegeSts 



'Advisory 
Committee 
on Programs 
& Curricula 



I 

j Chancellor of* Coi 


ranunify Colleges" " 


J 




Provos^t "of Community College'" 


' ' ^' . i 


% 


Dean/ Asst . Dean of Instructiofi^ . 






Department Chairman/Faculty 
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2.3 Illustirntion of a Nox/ Program Proposal, f 

. In order to grasp the details of the ^CM24i{^iqu^s of developing a ney 
curriculum or program it will be helpful to take a close look at a typical 
e^^ample of a new ^program proposal in a community college in the ^ited 
States. ^ For this purpose,, a proposal for the ''Certificate of Achievement" , 
prpgram for Marine Pipe Fitter at Pearl Harbdr Naval Shipyard is given in 
the Appendix A-1. * * . 
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111. .DKVELOPING A NF.W CURRICULUM OR TKCflNOLOGY FOR 
. . . REGIONAL COLLEGES IN BURMA 

3>.l Cbmparison of Reg i onal C olleg es and Community Colleges 

A \brlef background and purpose of establishing regional colleges in* 

Burma was already given. in section l.A of Chapter I^ Perhaps it can be 

seen that regional colleges iifi Burma^ at^ similar, to communij^ty colleges in 

the United States, but in reality, there are^some significant difference. 

Some- of them are^inted out below: 

i. The community colleges use "credit hour" and "semester" system,; 
while the regional colleges employ a* system whe^e the students 



are required to take, for a certain technology, 
courses in the first year and another fixed set 
the^ second year. ' 5 



a fixed set of 
of courses for 



2. After two years of community ^college, students can ea^rn their 
A.S. degrees *^nd can center the University to work for their. 
Bachelor's degrees. On the other hand, after two years of, 
regional college, students can' get a Diplpraa but they must still 

' take an entrance examination held by the University, and ^pass ^it 
in order to be accepted by Ifhe University.^, This "is^not an^'^easy * 
task since' the University, in general, will accept_6nly a small 
..,^^-perceatage (not more than 20%^, jnaybe) of 'the graduates of the" 
regional colleges. ^ ^ ' ' / 

• ' ' ' ' i ■ t- •■ 

3. Cooperative Education training is not compulsory ^/for all students 
in the community colleges. Furthermore'*, it is only^part of the""'*'' 
second half of the Second year prograia. (4 cred^it hours only 

^ are specified for Co-op out of 1*5 credit hours for the semester 
which lasts about 4 months.) ' ^ - ^ 



On the other *hand, in the regional collies, ail t]ie students who 
have finished the second" year And who are not accepted by the 
University must take, in their third year at regional college, an 
'bn-tha-job" training for a full academic year by x^orking at 
factories or workshop's or in pilot plants at the Regional Coll^ege. 

3.2 Guidelines and Procedures for Curriculum D evelopmoy • 

Having' known the current practices 0/ the Burmese Regional Colleges, 
it will be eanier to adapt the guidelineiiVand p.i^^w*^Uiros stated in Chaptcr_Il 
for ^ho community colleges, to the Regional Colleges, The following guidl*- 
lines and procc^cUircs are recomniondcd for devclctping aiucw curriculinn or 
technology In Burmese? Regional Colloi;es. 



Step 1 • * . ' . f 

^'^Form a Curriculum or Syllalsus Advisory Committeev Tlie committee 
should be cc>raposed 'of the. following members: 1*, 

3 . 2 representatives of the regional college (1 admiaiis- 
trator^and 1 faculty member ! - . 

2. 4 -members, from^ industry (2 from supervisory level and 
2 from foremen/te^hnieian* ranks; preferably 2-eaeh-^tom' 
* • 2 different factories) • . ' 

^ 3. -1 member from IJangoon Institute of Technology (University) 

4.1 member from the Government Technical Institute. 

5. 1 member from. a Technical High School. ^ 

• Step 2 ^ » . 

The committee in^their first two meetings consider and decide in 
general terms on the objectives, needsy curriculum and courses, 
staffing, equipments, costs and financing, etc\ 

■ - 0 ' ■ ■ ^ / 

■ step 3 A ' .. - / 

. - ■ - • . ■ A 

JThe committee assigns the;^ experienced faculty member the responr , V 
sibility to develop the curriculum in detail and write it up/ • The ^ 
faculty member chosen should^ave had years 6f 'experience in tea^dhing 
related courses and developing new programs. He* will, in^ developing 
y the curriculum for this case," work* closely wtth experts from the 
industry '(maybe the same pnes from industry* who are in. the Curriculum , 
Advisory Committee) who are familiar with the «pe£ific tasks and jobs > 
involved in that particular trade for ^hic^ the technology was being ^ 
develofKjd, ' ' . - >- 

" In developing the curriculum, the following procedure may be 
'followed: • ^ ^ . . ; 

i > / ' ' 

1. Do job analysis and task analysis of the particular , _ 

trade involved i / 

■■ • ■■ 

^ Job analysis is\ defined as a detailed listing of duties, 

operations and skills necessary to perform a clearly^ 
^^^^efinei, specifi^ job, organized into l<3rgicai seciuence 
wTrirch may be use^ for teaching, employment or classif i-^ 
cation pu'r poses - 



■'■C. V. Good, Dictionary of EdueaVion (Nw York, McGraw-Hill, 1973), 
p- 30. ^ 
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r Task analysis involves breaking down' the components 
of the tasks to be p^erfdrraed' and stating the skills 
i*equired in order to do those tasks. Task anaflLysi^ 
is more precisely defined as the reduction of the ^ 
components of a task to its. basic behavioral elements, 
usually for purposes of determiniiig the best methods 
of training,- but also to understand better the 
learning process,^ • ' ■ ^ 

2« Write units of instruction. \ * . 

To do this, the curriculum planner together with the , 
industry expert(s) first decide which of the jobs . . / 
. • listed aboye- are important, select the im]?ortaht ones 
and relist thjjp as headings of units of instruction. 
Under each^heading, the related ^subject matter tp be ; 
taught is listed iii order for tha students to learn 
^ the skills needed -to do the job/ ^ . 

3. Group units of Instruction into couifses; decide ^on . 
theory and. laboratory hours. ^ ' * ' . 

- ' ' ■ ^ * " « y'-' * \ I j 

, P.erhaps-two or three or morh units of ..:J.nstruction which 

are cloisely r elated. may .b,e grouped into one course, etc. 

- ■■■ - • ' » ■ , ■ i ^'-^ / • 

4. Write. course qutlines. / - C ' I ^ 

A course outline is a formalTamr'syst'emat^c* presentation 
* -of what the courser is about and what the/students arfe 

V going to learn in itv' (Sees also Chaptei^ 4, sec. 4.4). 

Tlie followdnjg page 6hows one type of format thatf could be us6d in. 
writing up a course outline.- ' ^ T i/ ' ' . 



•Step 4 , . . • /I ^ 

A draft of the proposal for the new technol^ogy is written up an;J 
it is put up in the next meeting of the Curriculum' Advisory Committee^ 
for comments and suggestions. . / ; 

In writing .up the proposal, follow the fomnat and guidelines given 
in section 2,2, step 4. '/ ' ' 

Step 5 , ' ' • ^ 

After making the suggested corrections and modifications, a final 
draft of the proposal is written and the approval of the Advisory 
Committ^^e is obtained. 



^Ibid. , p. 31. 



/ 
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NAlin OF-REGIOm COLLEGE 
NAME OF STATE /DIVISION 
Course Outline 



course title: 
cojjrse nuiiber: 
•hours per week: 

maIjor: 

YEAR: 

DEPARTl^IENT: 



(Lecture) 



(Tutorial) 



(Lab) 



A. COURSE DESCRIPTION: (See the example which follows in Section 3.3) 

B. COURSE OBJECTIVES: (See Section 3.3) 

1. General " ■ 

• - • ' 

2. Specific " 

C. .COURSE CONTENT (SYLLABUS): (See; Section 3- 3) 

D. TEXiAanD ^REFERENCES: - " ^ ' * 

!♦ 4'ext(s): . - " ■ . ' ' 

— >Abthor; Title; Publisher; Place; Year ' . " 

2» Ueference(s).: ^ 
Author; Title; Publisher; Place; Year 

E. EQUmiEN/AND MATERIALS: ' / 

1. Classroom: , * " . , " , ' 

2. Laboratory: ^ . . _ 

- V ' ' ' ' 

.F/ METHODS OF INSTRUCTION; - * " ^ 

Lecture; Discussion; Laboratory Demonstration and Practice; Field Trips, 

G. MElilODS OF EVALUATION: , ' * ' 

Specify whether v;ritten exam; ^kill test, oral exam 
State wcightage of each test 



17 



( 7- ' 

echnology is the "Refrigeration and 'Air Conditioning TecKnology". Tlie 



Step 6 ^ ^ 

The propo.sal. for the new technology is tbfen sent up to the 
Principal of the regional college, and then up the ladder to the 
higher autlioritics concerned for finalization of the approval. 
This, is explained in details in Section 3.5 later, 

3*3 Illustration of D,e*^eloping Curriculum for a Nev7 Technolog y 

Suppose it is requiAred to develop a "Curriculum foir. a new technology 

•* ( ' ■ ■ ■ . ' 

to be dffe^Ted^in a regronal college. Let us-^irfwtrse, as *a typical illustrd- 

« 

tion, a new technology whicji'is not yet offered in the present regional 
colleged' in Burraa, and which is vocational-technical in nature. One such 
:linology 

first thing to do is to 'recruit the teaching staff.^ At l^ast oac-xj^lif ied 

lecturer with industry and/or teaching experience who can teach courses in** 

refrigeratidn an^^air conditioning aud'who can demon.%trate in the laboratory 

as well should be hired > before proceeding any further. ^ " 

/ Now, accor&ing to the guidelines outlined abovo^^ the steps to^ be 
' ^* * ' . • 

taken are: \ ' ^ 

. Step 1 • \ ' . ' 

Form ^^Refrigeration and Air Mffiditioning Curriculum Advisory * 
Committee. Tlie following members sftiould be*included: 

* ^ ^ 

1. Princiijal of the regional college, .... as president 

• - ■ ^ ' ' ' /' 

2. ^lead of Department , or Asst. ^'Lecturer, Refrigeration 

- •* and Air CoWitioning Department, .... as"^ secretary 

3. Engineer /Mi^nager, People's Electro-Mechanical Services, 
(PEMS),'..i. as member , 

A. Foreman/Senior Techliician, I^EMS, ...^ as mcmb(>r ^ 

5. Assistant Lecturer/Lecturer, Rangoon Institute of 
. Technolo^;y^ Hechani/cal Kngineeriigg Department > .... as 
member , 



Hcad^ popartmont of IClcctri^al . Maintenance and Repair 
Tcclniplogy, .... as membei; 
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7. Head, Department of Metal Working Tothnblogy^ ....as 

member ^ ^ . 

♦ 

8. Lecturer, Electrical Power Departinept, Government 
, Technical In&tiytute, Insein, as member 

9. Lecturer, Government Technical Institute, Natmauk, 
, . . : ; as "membf.r 

^ 10. ^Engineer /Manager, from Heavy Industry, Refrigerator 
and Air Conditioner Division, Kaba^ye, Rangoon, 
.... as member . * 

11* Manager, Trade Corporation (13), Rangoon, .... as membel: 



Step 2 



The iirst thing to do (after forming ttie CurricAilum Advisory 
Committee is for thp members ttf sit down together and consider, discuss, 
and decide in- general -terms on the objectives, needs, curriculum^ and • 
courses, staffing, equipments, ccsts and financing, etc,., concerning 
this new technology. It may take more than one meeting to do this. 

step 3 / ^ V 

The committee assigns the- facult^ member from the Refrigeration and 
Air Ccmdibioning Department to do the\ details, i.e'. , he is givea the 
responsibility to ^develop the curricuivm in derail and write it up. fot 
proposal. He can call on any member^ of the Advisory Committee for 
.their expertise, or he can approach other exl?erts in this field in the 
industry whV arc not members of the committee. For the job and task 
•analyses, he can ask for the advice of people from PEMS; for example. 

•The following sub-steps are carried ouS^in developing the curricu- 
lum, as outlined in section 3.2. ' " 

*- 

Sub-Step 1 : Do job and task analyse.^ of the Refrigeration and Air 
'Conditioning Technician.. The final results may be as 
given .below: 

-D efinition : The air conditioning and refrigeration mechanic • 
installs, maintains and repairrs equipment a*nd accessory ylnits used 
for conditioning *air and cooling watei: on customers' premises.^ 



/ ^^^^ 
According to the above definition,^ a refrigeration amT^^-t - 




conditioning service technician_^ho^y_haxo_tha knowledge-of t\\a sl^dTL 

_ . , _ 

W. F.. Hoplvc, The Encyclopedili of Caraeri; and Vocational Guidance (1975), 



II, p. 570 
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RefriRcration . * . 

!♦ How a reCrigoration r.ystom works and tlie principles involved. 

2. Components of the rofrigoration system: compressor, condeiiser, , 
evi^^rator, etc. • > , 

3* Control systems of the refrigeration unit* ^ ' . 

A. Installation of refrigeration systems. 

5. Maintenance of refrigeration sys terns • 

6^ ' Rejjair and servicing of refrigeration systen)S. 

7. Trouble-shooting of refrigeration systems* ^ « r ' 
Air Cohditioninp. ^ ^ \ " • 

. ' I ■ . ' . 

1. How an aix conditioning System works and the principles involved. 
2* Psychrometry and properties of air; human comfort. 

3. Air conditioning equipment; comfort ^nit coolers, chilled water 
co'olers, (fehumidlf ier, \t distribution equipment, etc. 

4. Air conditioning 'control systems. 

5. Installation of air conditioning systems. ^ . • / 

6. Maintenance of air conditioning systems. • . 
7.1 -Repair and ncrvicing of air conditioners. 

8. Trouble-shooting of air conditioning systems. - " . 
Electricals * ' . ' 

1. Rewinding and repairslof compressor motors, fan motors, 'etc. 

2. * Electrical repairs iu Refrigeration controj. systems. \ 



3. Electrical repairs in air conditioning control systems. 



General X \ * ' 

^1 \ • . , • 

(a) Ifelding'' — 

1. Gas;we-l?mig* and nrc woldihg techniques, 

2. Brazing and silver solderifig 

3. Oxy-acctylene cutting ' 



.1 
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(b) Duct Fabrication ' • \ i 
] . Geometrical drawing 

^ Fabrication of air conditioning ductworks 

\ 3* Fabrication of basic fittings and, transitions. 

(c) -Management . \ ' . ^ 
^ . !• IJlenionts of small bu'siness manageraei)t * 

^2, Budgeting and accounting. ^ ^ 

3. Quality control . ' . . ' 

4. Auditing 



Sub-Step 2 ; \?rite units of instruction. The results might be 
as folloxcs: 

Refri g eration and Air) Conditioning Technology, 
' . . , Units of Instruction- 



I. The Industry . ' . ' 

!• Applications of Refrigeration" and Air Conditi^^ning 

2. R^fi^igeration^ and Air Conditioning Industries in Burma 

3. Bmployment opportun'itit^js and projections 

*II.' Servicing of Refrigeration Systems * 

1. Basic refrigeration , cycles ^ " , ^ 

2. • Vapour compression refrigeration system 

3. Refrigerants / \ ' 
- 4. - Refrigeration equipment . ^ 

III. Refrigeration Repair Tools and Their Usage ' ^ 

. 1. Tube flaring and bending tools ^ 
' 2^ Service 'Tuanif old and compound gage 
3. Leakage testing; refrigerant charging * , ' i 1 

,4. Refirigeration" system; installation. wfark • ' . 

^ 5. Repair of refrigeration system* components 

IV, Refrigeration System Controls and Electrical Circuits ^ 
. . 1. Control devices ' ^ _ 

2. , Automatic.expansion' valves " / • ' 

3. Thermostats; solenoid valves f HP and LP •cut-outs 

4. Electrioal , circuits of control 9^t^m- * • 

• 

V~1Erectrical Repairs 

.1.. Compressor motor types and disassembly ' ' ] 

— *^ 2. Rewinding oC motors 

3. Trouble-shooting of refrigeration electrical circuits 

4. Repair of relays, tlicnr^oscat solenoid, coils, etc' 

VI* Basic ^Air Conditioning Principles ^ ' 
, * - 1. Principle of air conditioning f^ysL'ems 

2. PsychometL'y and propertic:5 of al*r 

3. HuD:an comfort and effective tcnperatiire 
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VII* Air-conditioning Equipiucnts 

1-.^ Comfptt unit copiers; residential systems 
^ - 2.'^Chi^|d x^ater^y^ terns . 

3. * Dehymidifiers » > 

4* * Afc^ndistribution equipment 

: villi Ele*ctrical Repairs of Air Condi tioni^ Systems 

1. Fan motor types and ^disassembly 
- 2* " Th^rmdstats and humidistats 

3. Electrical cirucits of control devices 
\ 4. Relays,' overloads and line starters 

5. Trouble^shc<otlng and repairs of air ' conditioners 



\ 



IX* Welding 

1. Basic oxy-acetylene weldiug 

2. Safety 

3. Arc welding of. ferrous ^metals 

41 Brazing and silver soldering of ferrous and non-ferrous metals 

i ' " ^ ^ 

X* ^ Duct Fabrication . . * • ' 

1. Fabricating air conditioning and ventilation ductworks ^y"^ 

2. Geometrical drawing ^ 

3. Fabrication of basic fittings such as elbows, branches, etc. 

4. Pattern development for various types of "transitions 



XI 



Elements of 3u&TiY&Ss Management^ ^ . - 

1. Starting a] business enterprise 

2. Smooth running pf the enterprise 
3#' Budgeting.; accounting 

4. Labor; and perspnnel management 
\5» . Qqali'ty control ^ 
6. Selling the products ^ 
1 Evaluation and auditing — 
8. Expansion of business 
1 9. Model bu^j.ness enterprise 



-/ 



the same 



Sub-Step 3 ; Combine units of instruction into <courses^ at 

time, dividing each course into theo|ry and, l^ljjoratory 
hours appropriately. The results obtained may be as 
' — - -fpllows: • " - — \|' , 



Units of Instruction I, II, and III are combined into RAC 201 



/ 



RAC 201 THEORY AND SERVICING OF REFJKIGERATION SYSTEMS (2 hours theory, 
, , , . • ' 6 hour's lab) -i 



1. Introduction; refrigeration and air conditioning industries in 
Burma; employment opportunities 



2. Fundamental principles of ixefrigeration and, b^sic cycles 
' 3. Vapor-compressIon refrigeration system 



, er|c 
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4 4 Refrigeration equipments 
5. Repair/ tools and their usage 
.6. Hand tools:, tube* bending laiKtsflaring tbols 



7# Servicing instruments 
yacuura pumps ^\^* 

8. Leakage testing 



compound gauge, 



N^rvice manifold^, / \ 



9. Refrigerant charging 

lO, R^air of refrigeration system components: compressors,^ ^ • 
, condensers, evaporators, etc. ~ " ? 

* - 11. Installation work: plumbing and electrical wiring, checking 

■ ■ • ■ ' . f . ■ ' . „ ■ 

Units of Instruction III and IV .are combined into RAC 202 : \ 

../ \ /-/V / . >. ^^^-^--^ . --^ \ 

RAC 202 REFRIGERATION SYSTEM! .CONTROLS AND ELECTRICAL CIRCUITS ,(2 hours theory, 
'^^^^ , , * * I > 6 boui^s lab) 

1. Control devices, manual and automatic 

2, Automatic expansion valves * \ . 

• f 

3* Thermostats, solenoid valves, low-pressure and high-pressure 

cut-outs * ' , . ^ 

4. Electrical circiti^ts of the contral system 

^ 5, Compressor motor types and disassembly, 

^. Rewinding and repairs of motors 

7. Trouble-shooting of refrigeration electrical circuits 

♦ . • 8. Repair of relays, thermostats, HP and LP cut-outs, etc. 



Units of Instruction VI, VII and VIII are combined into RAC .203 

. RAC 203 THEORY ,/\ND ;3ERVICIh'G OF AIR CONDITIONING SYSTEMS (2 hours theory, 
I ^ . 3 hours lab) . 

' ^ 1. Basxc air conditioning systems 

2. PsycbYomp.try and properties of air , 

3. llumaa comfort an<J pffective temperature 
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4. Air conditioni.ng equipjnent ^.^^ ■ ' 

5. System control devices 

. 6; Air distribution sys'feerjis., ' . ? n • 

-r^^^E!|ectrical circuits and repair o£ control, devices o£ air 
cljnditionijig systems v^/' 

8. Electrical repairs pf &an motors, damper motors^ huraidistats, 

V.' thermos tats, relays} overloads, line starters, etc. 

•» * » 

9, Trouble-scooting and -repair of air conditioning systems 

10. Maintenance of air (conditioning equipment 

11. Installation of ai^L^ conditioning equipment and checking them 



' X Unit of In^uctioiTIX 'gives RAC 204 
SAC 204 WELDING '(1 hour theory, 2 hours lab) 
1. Basic oxy-acetylene welding » 
^2. Safe operation of welding equipments 
3. Arc t/elding of ferrous metals 
^ 4. Brazing and silver soldering 
5. ' Oxy-acetyleile cutting 



ITnit of^^ Ins true tionX gives R/iC 205- 
RAC 205. DUCT FABRICATIOlf ' (1 hour theory, 2 hours lab) 
JU- ' Geometrical drawing 

2. Fabrication of air conditioning and ventilation ductworks 

3. Fabrication of basic fittings such as elbows, branches, etc. ^, 

4. Pat tern* developments for various types of transitions 

-3 



' Unit of Instruction XI gives BUS 201 



,BUS 201 elem: 



'.NTS OF BUSINESS MANAGEMENT (2 hours 



theory, 1 hour ty'toria] ) 



1. Initial considerations Xor starting n ^business c-ntprprisc 

« ■ . \ ' 

2r- Actunl implemontaclon of (he ontorpris'o 



ERIC 
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J3» Sraooth running of the enterprise 

4* Budg'eting,* accounting 

5. Labor and personnel mnnagemcrtc ' 

6/ Quality control 

filing the products 

8. Evaluation ^^aud' auditing ^ 

9. Progress and expansion of business 

10. Illustration of a model lousiness enterprise 



Sub-step 4 ; Write course outlines, following the format and 
guidelines given earlier. The result may be 
as follov^, sample course outline for RAC 201: 

HLAING OOl'fflUNITY COLLEGE ' 

RANGOON DIVISION 

Course Outline 



Course title: Theory and Servicing of Refrigeration Systems 
Course Number: RAC 201 ' \ — ' 

Hours per week: ^2 0 



Lecture 



Tutorial 



Lab 



■0 



Major:, , Refrigeration and Air Conditioning Technology 



Year: 2nd 

i 

Department: Refrigeration and Air Conditioning 



A- /Course Descripti'op - Fundamental principles of refrigeration. Common 
refrigerants used. Refrigeration 'equipment. Practdc^ u^age of 
bas-ic hand tools, special tools and instruments for servicing of 
refrigeration systems. Trouble-shooting and mechanical repairs ' 
of refrigeration systems. . * \ . 

B. Cours,e Objectives 

'Jl.' General - At the end of the course, the student will^be able to 
under<5Land, diagnose and do moclianical repairs of refrigeration 
e'cjuipment. ' ^ - 
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2.1 Specific - At the end of the course, the student will be able 



a) kxplaxn various types of refrigeration systems 

b*) Explain typQS of equipment used in a refrigeration , 
system * . 

c) Talk on corJDonly usjed refrigerants, and explain 

the advantages and disadvantages of One refrigeraat 
over' another 

d) VDcmonstrate his knowledge of different methods ^ , 
. of refrigerant charging j ^ ^ 

■ ' •! * 

e) Explain how to detect refrigerant ileakage 

I 

f) Do fault-tracing on a ref r.igeration system which 
is not working ! 

g) "Do mechanidal repairs of components of a refrigeration 
system * - „ « 



Course Content' o • . . 

( • -■ - <• . . 1 ■ ■ ■ ' ■• 

ji , / Introduction - Commercial and industrial application of air Jt^ 

4r >\ I conditioning and' refrigeration; refrigeration and 

; *^ air conditioning industries in Burma ;^!employment \ 

opportunities / ' J " ' ^ ^ 

2. "Fundamental principles and basic cycles.- Basic principles 
of refrigeration; brief descriptions of various 

t ' types of refr-i-geration cycles; vapour-compression 

refrigeration cycle; air cycle refrigeration; steam- 
' jet refrigeration; absorption refrigeration 

3. Vapour-compression refrigeration system - Detailed study_^qf^_\ „_ 
vapour-compression refrigeration; domestic l^'efrigeration . 
system; intrpduction to commercial refrigeration systems 

4. Refrigeration equipment - Types -and construction of compressors,' 
condensers, receivers, evaporators^, expansion valves, 
solenoid valves, defrost systems^ safetvy devices . 

5* Ref rigcranta .- Study of common refrigerants used, .properties 
'and performances of Freon-12. Frcon-22, Ammonia, ^ 
COp, etc. compared . . . . _ ... 

/, , • 

6. Use and handling of repair tools - Tube flaring tool and 
' propter w(iy l:o use it. Binding of pipes, and use 
/ of pipe wrench in plumbing work. 

^/ ■ ■ ■ -^X'i^^w 

' o v, ■ / • 31- ' ' .'-mm. 

ERJC I ; , . . ■ ■ U '-.it-wfq 
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?♦ Spatial refrigeration servicing \ools & instruments - Use' 

. ^ operatioiT and handling of service manifolds, compound 
pressure gauge, vacuum pump, etc* 

* 8. Leakage testing - How to observe refrigerant leakage in a 
refrigeration sys^tem, testing with propane leak 
detector, 

^9. Refrigerant charging - Proper lue^thods of charging a refrig- 
eration' syst^em, low-iside charging, high-sidB, 
cha.rging, determination of. the weight of , refrigerant 
charged. ' ^ 

10. Repair of refrigeration system components Testing, fault- 

tracing and repairing ^ff^*^CK)mpressors,^* repair of * ' 
condensers, repair of ^^aporators, repair and adjusting 
of expansion 'valve;§i^^4"tttermostats. , 

11. Installation of i^ef rigeratii5i? Systems, plumbing and piping 

work, electric^al wiring, testltig and inspection of the 
system. ;^ * 

Text and References 

1. Text 

a) ^ Trane: "Trane Reciprocating Refr iteration "JJanual," 

Tra^e 

b) Kamni: ''Ref rigeration aiad Air Conditioning Manual," 

']^rodhead-Garrett\ 

•2. References 

Dwiggins: "Automotive Aii: Concktioning, V Brodhead- 
Garrett ' ^ ' 

3. Handouts 

"Work Manual prepared by the instructor 
Equipments and Materials . / • 

1. Classroom - Blackboard, chalk, duster, examples of refrigeration 

servicing instruments and tools, for demonstration in 
classroom, * ' . ' 

2. Laboratory - For equipment in the laboratory, see "Resource 

Requlrt^montjs"' in sec. 3.4 which follows. 




F. Methods of Instruction ^ 
t 

!♦ Lecture and discussion in classroom 
2. Practical demonstration in laboratory 



- 3, Actual Weratiou and handling of instruments, taols, equipments 
\and machines by individual students or in small groups 

Methods of Evaluation ' * . * 

1, Theory (35%) r Written, examinations (half-yearly and final) 

2, Practical (65%) - Practical skill or performance test, oral 

exam' (viva voce) 



Similarly, course outlines 'can be written for RAC 202, .RAC 203, 
RAG 204 and RAC 205 ' . > 



Step 4 ; ' • 

Write up a draft o.f the proposal for the Refrigeration and ^ir 
Conditioning-Tachnologyv The draft is put up for discussion at the 
"meeting of the Refrigeration and Air Conditioning CurricuiunT Advisory • 
Committee. « .^^^ , ; / / 

Step 5 ^ . 3 I . ' 

Afte^ making the suggefeted "corrections and raodifica'tions^ a final 
draft of the proposal is; written and £he approval of the Advisory 
Committee is obtained. The final draft of the proposai 'is illustrated 
in the next section 3.4. / • • * 



3.4 Writing Up a Proposal [for M^e. ^ew Technology 



i 

The final draft\of thj^proppsal for the Refrigeration and Air Condi tion- 



LN^f^thj^ 

ing Technology is given ^elow: • ^ ^ 

^ . V ' . 

I. Background . ' . ^ . ' 

In Burma,, there is as yet no institu»tlon, either government 

- ^ 

or private, ^whi^h produces formally trained service technicians 
in the field ojf^ef rigeration and Air Conditioning. Yet, there 
are many household refrigeraLors and room air conditioners througli-- 
„^QUjLJjic coiniLry> ciiKl chore are quite a few industries such as 



textile Ibills , paper factories and cigaretts facmries, wh-^ch use 
air conditioning and refrigeration equipment for environmental 
control of their products, machines and equlpoient* Moreover, the 
government enterprise such as the P.E.M.S, (Peoples' Electro- 
Mechanical Services) iindertakes the repair of refrigerators and 
air conditioners* Therefore, the need for. ^frigeratibn and air 
conditloiiing service technicians, arises. As a. trial, th^sNRefriger— 
ation and Air Conditioning Technology is proposed to be offered at 
Hlai;ig C6mmuniJ;y College in Rangoon, which, being *the capital city, 
has more people and factories and therefore more demands for the^ 
technicians. ^ . 

Introduction 

Based »on the background information provided, Hlaing Regional 

College-.in Rangoon Division plans \to Irfitiate a Certificate of 

^' ^ -1^^ I ' ' ' " 

Proficiency program^ in Refrigeration ar^d Air Conditioning Techno- . 

logy in the First Term of 1979 to^raeet the future needs of 

Refrigeration and Air Conditioning Technicians ^dn the country. 

The anticipated result of implementation of' this pi;ogi:am 

would be 25 trained Refrigeration and Air Conditioning Service 

technicians within two years of starting fche program. Assuming 

10%-of-these entered the- Rangoon- Inst-ttute of-^Technology or the 

-/' ' • ' 

University, 90% of them would .undergo one more year of on-the-job 
.training in^thq industries to further practice and develop their 
skills. The proposal and training will be evaluated for the long 
term needs and for developing the same or similar programs at 
other Rogionfll Colleges throughout the-country in future. 



' ' ' ■* • ' _ 

. * . * 

III* Objec^:ives andj^eed for Program * * * ^ . 

A. Objectives - The objective of this program is to provide 

^ necessary instruction and reqjiiired on-the-job' 4:raining 
to prosduce Refrigeration and Air Conditioning S .rvice 
Technicians who will have ttie skill to do mechanical . 
as well as electrical repairs and^ maintenance and 
installation of refrigeration and air conditioning ^ 

equipments. These technician^, will be trained to . serve 

* J . \ - ^ 

the refrigeration -and , air conditioning maintenance 

needs .of the-Government enterprises naval and' state 

[ I ships, or to establish their- ^pwn Refrigeration and Air 
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Service and Repair Cooperatives, or to establish thair 
^ own individual repair and service shops, or to serve as 
an assistant to the engineer in Installation of central 
air conditioning systems in homes or in<iustriesii 
B.. Need - As stated in the background of this proposal, the need 
for trained refrigeration' and air conditioning service^ 
technicians can 1>e justified' ^y the fact that there 
' are many industries which use refrigeration tod air con-* 
/ditionin^ equipment, and tha.t therg are mcreyprivatcly , 
owned room, office, and residential, air conditioners, ^ 

I 

t , J domestic refrigerators and , freezers. There is no , 

statistical data a.vailable, and no manpower surveys and 

' ' . ' ' 

projections in this field at present. Uut, an estima- 

tlon can be given from experience combined with 

consultation with the knowledgeable persons wr»o are 

# 1 \ 

involved .In this field. 
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• The following arc the Indus tries -which use- ♦ 
, refrigeration and air conditioning equipment extensively: 

1. People's Pearl and Fishery Board, Rangoon o 

2. People's Textile Mill, Thgmaing 
^3. People's Textile Mill/Sagaing 
A. People's Textile Milli^Mciktila 

"5/ People's Textile Mill, Pleik, Mandalay 

6. Paper Mill, Sittang . • 

7. People's Cigarettfb Factory No, 1, Rangoon 
8.. People's Cigarette Factory No.^ 2, Rangoon \ 
9. lleavy^ Industries, Kaba Aye, Rangoon 

10» licfence Services Hospital, Mingaladon, Rangoon 

11. Inya Lake Hotel, Rangoon 

12. Mingal(»cfon Airport,- Rangoon 
13* Dagon ice and Soft Drinks .Factory, Rangoon 

14. DiamoLd Ice and Soft Drinks-JEactory, Rangoon 

15. People's Ice Factory, Mandalay 

* These factpries, hotels and offices will certainly 

need refrigeration and air conditioning service 

t 

There is also Peoples' Electro-Mechanical Services 
which undertakes the repair and servicing of refrigera- 
tors and air conditoners. They are in heed of trained 
refrigeration and ai\: conditioning technicians* 

TUe Heavy Industry (1) in" Rangoon, assembles and 
produces National Air Conditioners and Natio^r^jMlefrigera 
^ -^£ors, so trained refrigeration and air conditoning tech-' 

niA»ns are needed there too* ' ■ . 

In addition, there are thousands of room air 



technicians. . I 



1 r- 



conditioners, domestic refrigerators and food freezers 
which will need the services of refrigeration and air • 



conditioning technicians. --^v 
C. Target QJCPup - Since this^ is a new f ield\ aff^ the fact that a 
-L-y. ^ — course of thib type has never been offered aij any of 
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technical high schools or Government technical institutes 
throughout the country, it can certainly he predicted 
that there will be a significant number of , students who 
will be willing- to study this technology* It is 
estimated that aVout 200^tudents may apply for this 




techno] ogy* It may be ^)os^lSle that dome students who 
are taking the Electrical Repair and Maintenance Tech- 
nology can transfer, if they wislC^o take Refrigeration 
and Air Conditioning Technology* 
IV* Description of the^Pxograj 

A. Curriculum - The complete curriculum for the Refrigeration and 
Air Conditioning Technology reaul*res two years) of ' 
taking courses at the Community College, -rand a full 
year of on-the-job training in the third year^ \^ 

To earn a Certificate of Proficiency in the Ref'rig- 



r 



eration and^Air Condi'tioning Technology, a student must" 
complete successfully six courses in the first year, 
six more courses- in the second year as shown below, and 
^li^-the^rjob training in tjhe thir<\ year 

To e^rn a Diploma in the Refrigeration and Air 
Condtioning Technology, a student need* to complc success- 

fully the first two years ^of courses ^at t;he Regional ^ 

College, , ^ , 

^ ■. \ 
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MJFRIGER/iTION AND AIR CONDITIONING TECHNOLOGY 
r 



Yirst- Year 

Comnon courses for Science Comination with Mathematics 



ENG 101 English . ' 

BUR 101 Burmese' 

PH 101 Physics 

ai 101 Chemisifry 

PS 101 Political Sfcience 

MATIl 101 Matheiuati6s 



Theory 
(hifs.A^k.) 


Tutorial 
(hrs./wk.). 


Lab 
(hrsV/wk.) 


• v4 
. 2 
X 
k 
3 


l-> 
1 


. 0 . 
0 

2| ■ • 
^ -2 

'-7^0 


= 27 hours » 19 y 


4 


\ 

4 • ♦ 



•Second Year 



y 



Theory 
'/^ . (hrs</wk.) 



Tutorial 
(hrs./wt.) 



Lab 
(hrs./wk.) 



RAC 201 Theory & Servicing of Ref rigeration"^ 
Systems 

RAC 202 Refrigeration System Controls & 2 
„ ' Electrical Circuits 

RAC 203 Theory and Servicing of Air ^ 2 

, Conditioning Systems 

RAC 20/4 Welding • ' 1 

RAC 205 Duct Fabrication * i 

BUS 201 ■ Elements of Business Management • 2' 

Total = 30 hour? = 10 



0 

0 

0 

0 
0 

1' 



6 

6 

3 

2 
2 
0 

19 



Third Year* 



Theory 
(hrs./wk. ) 



Tutorial 
(hr«. /wk.) 



Lab 
(hrs./wk. ) 



R/»C 206. On-the-job Training 0 0 44 

*the third yc-iv On-the-Job training is, only for those vho do not pass 
„ the entrance exnuination to £\, University or Institute of their choice,; ^ 
and for those who do not wish to go La a Univcrsit.y but rather have a .^f 

■ Certificate of Proficiency. , i 

■\ ■ ■ '. ■ 



Course Descriptions * 

ENG 101 English (4-1-0) * ^ • 

Cofftprehension ; •Independent reading of—articleSy selected; 
testing of students' ability to 
_ ^ comprehend -by different methods. 

Vocabulary : The study of sotae woifas and phrases and 
I ' their tusages. . - 

Morphology : The study of some words (taken from 

^ -selections prescribed) and their vai;ious 

forms, . ^ 

Structure : ^ The st;udy of patterns of sentences. ^ 

Composition : Paragraph writing; -letter-writing (fonn/al 
and informal); technical writing;, 
summarizing; sentence construction with 
given words and phrases. • \ 

BUR 101 Burmese (2-1-0) \ . 

- . • \ ^ 

Study of Burmese phrased .^in different forms. Study of 
Burmese poems;, appreciation of poems* * 

^ Writing practice: essays; official writings; translation 
• ' of technical papers into Burmege. 



PH 101 ^ Physics ' (2-0-2) • 

1 Mechanics and hydrostatics; 'w6rk and power machines; 
pressure of liquids. * ^ , I - 

Heat : Measurement of heat; temperature; expansion of 
liquids and; solids v gas ^laws; expansion of gases; latent 
•heat. ^ 

' Mght: Reflection and refraction of light; lens. 

Electricity, and magnetism: magnets and magnetic fields; - 
electric current and resistance; electrical power; 
electric motor; electrical machines used In itidustry for 
production. L " - 

ai 101 "^hcmistry (4-0-2) ^ , 

Inorganic chemistry; properties of copper, silver, gold, 
•^uc, iron, cobalt, nickel. Organic chemistry; hydro- 
carbon; alcohol;, ether. Physical chemistry; salts; gas ^ 
productions; salt production. , 



MATlt.lUl Mathematics (4-i-O) ' 

i Nunibcrs; functions;'^ coordinate geometry; trigonometi:ic 

functions; 'calculus; diff ejentiatioh** ' 

■ • ~ X ' ' ■ ' 

PS" 101 Political Science > (3-0-0) 

Burma Socialist Program Party; history of Burma's . 
strugl?;le for' freedom and independence.. * * . . 

RAC 201 Theory and Servicing .of Refrigeration Sysu^ms (2-(H6) 

-Introducnidn - Refrigeration and Air Conditioning 
industries; employment (opportunities • Fundamental"^ 
pifdnciples of refrige?:at\ion >and basic cycles* Vapor- 
compression refrigeration sjra^tem. Refrigeration 
equipments • Refrigerants, Repair tools and their 
usage* Hand tools j tube flaring ,-'and bending, tools-. 
Use of servicing^ ins triimenti; compound gage; ? s^ervice 
Tna\iifolds; •yacuum pumps • Leakage testing* ^ Refrigerant 
charging. Trouble-shooting and repair of refrigeration 
syptera components. Installation of refrigeration 
systems and checking, \, ^ " ■ . 

RAC 202* RegrigeratIoj\ System^ Controls and Electrical Circuits 
(2-0-6) ■ . ■ ' ' 

Refrigeration control devices^ manual and automatic. 
Thermostat* Solenoid valves. High-pressure and low- 
pressure cut-outs. Electrical circuits and controls. 
Compressor i^ptor types. Repair , and rewinding of .the 
motors. Trobule-shooting of electrical systems. Testing 
and repair of thermostat, LP and HP cut-outs,' relays, 
overloads, solenoids and line starter switches* 

RAC^203 .Theory and Servicing of Air Conditioning Systems (2-0-3) 

Basic Aii; Condtioning systems. Psychrometry and - 
properties of air. Human comfort and jef f ective tempera- 
ture. Air conditioning equipments. System control 
devices. Air distribution systems* Electrical circuits 
an'' control devices af air ,conditioni.ng systems. Electri 
cal repairs of fan motors, damper motors, humidistats, 
Htc. Trouhle-shooting and* repair of air conditioning, 
systems. Maintenance of atr cond^itioning equipments. 
Instnllation of air conditioning equipments' and checking 
tliem\ 



RAC 204 Welding (1-0-2) _ ? 

Bgsic oxy-acetylene welding* • Safe operation of welding 
equipments* Arc welding of ferrous metals* Brazing 
and silver s'oldox*ing of ferrous and non-f ejrrdus metals,. 
Oxy-acetylene cuttinig* J^i^ • j^,. 

• * ■ ' . ■ ■"' 

RAC 205 . Duct FabricaLu.on j (1-0-2) , ' " . 

, Geometrical drawing. xl Fabrication df air ^on'ditioning 
and ventilation ductworks. FabricatiniT of basic 
. , fittings such as elbows, branch§8<^c. Pattern 
developments for various ty^^s^of transitions. 

/\ _ ^ , 

BUS 201 .Elements of Business Management (2-1-0) 

_ 'Initial r^nsiderations^:^or starting- a business enter- 
prise. Actual implemen^feation the , enterprise. 
. Smooth running of the enterprise; Budge^ting; accounting. 
Labor aad personnel management. Quality control; - 
selling tjie" products. Evaluation and auditing. Progress 
,and expansion* of business. Iljlustration of -a niod'e'l , ^ 
businqsa. enterptise. , _ _ \ ' 

^RAC 206 On-ffie-Job. Training (0-0-44) ^' 

. 'Training on-the-job as a paid or unpaid full-time 

worker/apprentice in the related industries, or in the 
pilot plants set up by the Regional College, for a full 
; . year. 

Methods of Instruction - The maximum class size for each of 

the projected new courses w,ill ,be^30 students. There 

will be 3 or 4 modes of instruction as follows: 

X lecture- in classroom 
ii student partictpatioQ and discussion^Jji^tutTff ial class 
lii practical demonstrationJji_the---lSl)orato 
iv actual operation and handling of instruments, tools,-"' 
equipment and machines by individual students or 
in small groups 
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D. Examinations 

Theory ; (35%) 'r\^o written examinations (half-yearly and final) 

Practical^ (65%)" Pranctical Skill (performance) Test and ' 

Oral (Viva. Voce)* Exam 

Measures of Program Effectiveness or Evaluation 

A. . With an initial iutake'^0^30 students, it is anticipated that 
25 students wij-l complete the full three year program 
and get their competency^ertif icates. All or spme ,of 
the remaning 5 students may he accepted to go onto .ttie 

■ ^' \ • ^ . . 

University o£^ Institute. The first class of 25 trained 

'1 . ! ■ 



refrigeration and .air conditioning technicians shoulxl I 
be available for employment in late ^1981 or early 1982. 

B. Since this will be the first class o*f systematically trained 

technicians in this field with the emphasis on acquiring ' 
practical skills in repair and maintenance, all of them 
will certainly be employed whether in the state owned 
factori'js and enterprises (such as those listed earlier 
in III, Objectives and Need for Program), in the coopera- 
tives, or in their o.v7n private repair shopsT So, the 
• j ob p la c ei itcn t rate Jor the graduates should be 100%, 

C. Faculty and curriculum evaluation will be based on the number of 

graduates from, this program who can competently do their 
jobs dn refrigeration and air conditioning field. This 
can bo found by: 

a) asking Lhelr superiors and fellow workers 

b) . ask Ln;; the customers who come to the rep;iir shops ' 

s c) asking; the gnnduaLes themselves on whether they have 

^ trchiiical problems in their Jobs that Lliey cannot 

cop'/ wJth and al-^o o;^kiiig Lhcir opinion on v;ht:t should 
be done to improve the program. • 
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VI» Kesource'Kequirements • * - 

. • A* Staff Required*- A total ofj 8 teaching staff will be required* ^ 
As shown below, two of them will be assistant lecturers^ 
five of yf^nem will be instructors, and one of them will 
be a training coordinator • 



-Staff Kequlred 
1 Assfi. Lecturer (Mechanical)* 

1 Asst.. Lecturer (Electrical) 

0 . : \ 

2 Instructors (Mechanical) 

* i 

1 Instructor (Electrical) 
1 Instructor (Welding) 

1 Instructor (Sheet Metal) 

1 Training Coordinator 



Duties & Respoasibilities 

^ To l ecture R AC^201;' RAC 203 
To demonstrate *RAC 203 Lab 
To act as Head of Department 



To lecture RAC 202 

To demonstrate RAC 202 Lab 

TO demonstrate RAC 201 Lab 
' .& RAC 203 Lab, and OJT 
Ccfordinator 

To dejnonstrate RAC 202 Lab 

To lecture RAC 20A and 
demonstrate RAC 204 Lab 

To lecture RAC 205 and 
demoijstrate RAC 205 Lab 

To coordinate &. supervise OJT 
programs 



Work Load of Tea(!:hing Staff 





1 

\ Lecture ' 
(hrs./wk.) ' 


Lab 
(hrs./wk.) 


total 
hrs. / 
wk. 


Remarks - , ] 


Asst. LectureiT 
(Mechanical) 


4 

PJVC 261 =' 2 
RAC 203 = 2 


. 3 

RAC 203 = 

3 hirs. X 1 sec. 

« 


7 


Plus, Head of 
Department duties 


n 

Asst. Lecturer 
(Electricnl) . 


• 2 

RAC 202 = 2 


' 6 
I^C 202^ = 
6 hrs, X 1 sec. 


8 
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38 











V 1 


















Lecture 


Lab 


irs./ 


Remarks 










(hrs./wk.) 


(hrs./wk. ) 


wk. 










Instructor I 


■1 ■ 


9 ._ 


9 







/ 




V 


(Mechanical) 




RAC 204. = 

6 hrs. X r sec. 








\ • 




• 






■RAC 203 = 

3 hrs. X'l sec. 












/, 

f • 


Instructor II 
(Mechanical) 

* 


- 

(f 


^ 9 
.RAC, 201 = 
6 hrs. X 1 sec. 

RAG '202 = 


9 






1 • 


> 


■\ 






3 hrs. X 3^ sec. 




/ 

r 






*- 


\ 

\ 


^Tn Q t Til p t* OT 
(Electrical) 


» 


RAC 202 « 


12 

t 


/ 


/ 

/ 






•- 




- 


6 hrs» X 2 sees 


/ 

r 

/ 
7 " 




/ 








Til Qt*TiiPt*ni" 


/ X 


u 




/ 








(Welding) 




T?AC 204 = 


/ 

•t 




. / 






• 






2 hrs, X 3 sees' 


/ 










Tn c t*T*ii r* t* OT" 


X 


: 


7 
/ 












(Sheet Metal) 




RAC -205 = 


















2 hrs» X 3^ sees 














Training 




— 
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*To 


coordinate 








Coordinator 








OJT 


programs and ' 
















supervise the 












■-■s. '■ ■ ■ — ' 




trainees 



Student/Staff Ratio: 



Total No. of Students 30 
Lecture Section 1 
Lab Sections 3 



(30 students) 

(10 students in each) 



Student/Staff Ratio 



10:1 in laboratory 
30:1 in lecture class 



KOTIJ: No additional instructor will be*requi>red to teach BUS 201, ^since it 

will be a common course offered by the 'Rusiners (Accounting) Department* 
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QUALIFICATIONS At^D PAY SCALES OF TJiACUIMG STAF 



Post 



' Asst» Lecturer (Mecholiical) 
(1 No. reqdO | • 



Asst. Lecturer (Eleatrical 
(1 No. re^d.) 

Instructor (Mechanical) 
(2 Nos. rcqd.) 



Instructor (Electrical 
(1 No. reqd.) 



Instructor (Welding) 
(1 No. reqd.) 



Instructor (Sheet Metal) 
(1 No. reqd.) 



Training Coordinator 
(1 No. reqd.) 



Pay /Hon til - 

K 450-25-700 
(K=Kyat; * 
K 7^40 - $1) 

K 450-25-700 



K 320-20-500 



K 32n-20r,500, 



r 



K 320-20-500 



K 320-20-500 



K 320--20-50a 



# 



Minimum Qualifications Reqd. ^ 

BE (Mechanitcal) ^ 

Industry, or teaching experience 

will belhelpful 

I 

BE (Electrical Power)' ; . 

Industry or teaching experience 

will belhelpful 
- J • 

7th. standard passed with 7 
years experience in refrigera- 
tion and air conditioning 
field iji industry 

T.T.It. (Electrical Power) 
Diploma with 3 years experiehce 
.or Technical Teacher^s 
Certificate; or,; 7th. standard 
passed i^ith 7 years experience 

' in electrical repait works 

f * ' ^ 

T.H.S. (Wielding) passed with 
5 years 'experience; or, 7th 
standard passed with 7 years 
experience as a welder 

T.T.I. (Machine Tools) " 
Diploma t^itlv 3 years experience 
or Technical ^eacher^s 
Certificate; jpr, 7th. ^standard 
passed iwith 7|^ears experience 
in sheet rietal , fabrication 
^ 'Works \ 

T.T.I. (Mechanical or Electrical 
Power) Diploma with 3 years- 
experience ' . 



Non-tcachjng Staff Rcqd . : 



1. , Storekeeper 

2. Lab Attendenl;; 

3. Clcrk/Typi^t 

4. Oi f ice- jlclp 



^l^equiro d 

] Mo. 

5 No.* 

1 K'.i. 

1 No. 



Startii]g Pay Per 
MonLli ' 

K200/- 
K200/- 
K200/- 
K150/- 



Total (starting) salary of all staff = K43707=p6f^onth 

= K52;440/-per vear ' 

' '. ■'•-■'] ^ 

Fundin g - The total wages of teaching and non- teaching staff 

.comes to about Kyats 52,440/- -per year. It wili^have' 

to be paid out of tlM State's (Rangoon DTtvisaon'?) 



budget, sitice the Hlaing Regional College is -funded by 
"the Rangoon Division, \* 



B • EquipjnenUs'i^Required 



K 



For BAG 204 Welding - Equipment and facilities in the welc|.ing 
shop of the Metai Working Technology Department, can be 
arranged for part-time use by the Refrigeration and 
Air Conditioning Technology*^ students and instructor* 



For RAC 205 Duct FabVication - Equipment and facilities in the 
/ Sheet Metal Sltop of the Metal' Working Technolq^gy ^Depart- 

ment can be arr^anged for part-tima use, by the Refrigera- 
tion and Air Conditioning students and Instructor, 



For RAC 201, RAC 202 and -jlAC 203 courses - Refrigeration and 

Air Conditioning ^hops for the above courses will need 
' the following^ equipments and* tools: 



EQUIPMENT LIST FOR RAC 201, 202, 203 



For RAC 201 



Description j / 

i/ 



1. Mechanical skills o£-Ref rlgeration Test Bench, 
Model 9630 with 10 student manuals 



2. Domestic Refrigeration Trainer, Model .9102 

with Install ation Kit & instructor's f,uidc\ 



Quantity 



Total Cost 



$1,450.00 



750.00- 
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4. 
5. 
6. 

7." 

8. 

9. 

lb; 
11. 

i2. 



Descriptjon 

Commercial Freezer-ElectriQ. Defrost, jModel 9109 
with installation kit & manual i 

B.G. Refrigeration Tool Kit, Model 8800 

All purpose Tubing Tool Kit 

Refrigerant Leak Gun, Model 1A470 j 

Propane Leak Detector 

CM-11692 Compound Pressure Gauge 

Trig-o-matic Brazing Outfit, Model 7030B . 

Freon-12 Refrigerant Cans, 15-lbs^. 

Manifold Bar with Color Coded Ga^es & Accessories 

Pinch-off Tool, Model 105~FF 

SUB-TOTAL 



Quantity 



- For RAC 203 ' 

It Basic Refrigeration and Air Conditioning Training 
Unit, Model 9001, with 10 manuals 

2* Ligbi Commercial Air Conditioner, . Model 9111 
with Installation Kit and Manual 

3* R6oni Air Conditioner, Model 9110 with Installaition 
Kit and Manual 

4. Light Commcrical Force Convection Evaporator, 

Model 9104 with Installation Kit & Manual 

5. Automobile Air Conditioner Training .Unit,' 

Model 9302, with student Manual & Instrucfor's 
Guide ' 

/ * 

6. Basic Auto Air Conditioner Tool Set, Model 10565 

7. AirjConditionlng Tool Set, Model AC 402A 

' SUB-TOTAL 



Total Cost 



r 


1,200*00 


r 

5 

I 


Qnn no 
^nn on 




1 no 


30 
f 




VI 


on 




9^0 no 


10 


300.00 


D 


1 nn 
^ 1DU«UU 


6 


40.00 


■ 


5,670.00 


1 


1,900.00 


1 


1,350.00 


■ 2 


2,000.00 


1 

X 




1 


2,100.00 


5 


350.00 


3 


450.00 
9,100.00 



1 
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Description 
For f ' 

!• Self-Contained llERMETI-CHECK, model 2001 p 

2, Single Phase Compressor Control Board, Model '9215 

with student manuals 

3, Thermal Compon-E-Check Refrigeration Electrical 

Component Analyzer, Model 3001 / 

SUB-TOTAL 



Quantity 



Total Cost 

350.00 

1,000.00 

500.00 
1,850*00' 



■I 



NOTE: *Above equipment and models are manufactured by: 
. ' BRODHEAD-GARRETT COMPANY 

161 Commerce Circle ' 
' , ^ Sacramento, California- 95815 

U.S.A. / 

**For RAC 202, some facilities such 'as those in the motor armature /- 
rewinding section of Electrical Repairs and Maintenance Technology 
Department can be arranged for part-time use by students and 7 
instructor. ' ' . ' / " 

. : • - ^ • / 

N.B.: Electrical Power Source on all equipment must be 230 volts, 50 cycles, 
single phase A. C. , ' " . / 

Fundinp, - The total cost of equipment amounts tq $16,620. Since all this 
•Equipment has to be Imported, the budget will involve foreign^^ 
exchange, and therefore approval has to be obtained from the ; , , 
, NT^tional Governn)ent, although the funding in Kyats will be doi^e 
by%the State (Rangoon Division) . * / 

- End of Proposal - 



3.5 Approval Steps 

The proposal of a new technology must start from the faculty o^r Depart 
meat Head and the proposal has to be approved bj' the Curriculum Advisory 
Con^ittee, Principal of Regional College, State Regional College Supervisory 
j^ommittee, State People's Council and then final].y by the Centra!}; Regional 
College Supervisory CuuJiilllee. These stops /for approval are shq^;n in a 



chart below. 
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aiART FOR APPROVAL STEPS OF A NEW TECHNOLOGY 



1 



\ 



/■ 



Central /Regional College Supervisory Comnlttqe 






\ 


State People's 'Council 






State Regional College Supervispry Committee 




4 






Principal of Regional College^ t 








/ 


Curriculum Advisory CoirnnitJ^ee 




/ 


' Head of Department /Fj»culty Membei: 




The State Regional College Supervisory Committee is gptireXy made up., 
of the officials in that State or. Division/ It normally includes 

1. a member of the Regional Party Committee (normally. President 
or secretary of the Party Social Affairs Sub-Committee) 

as chairman * . i 

2. a member of the State Regional People's Council .... as 
CO- chairman • \ 

^ ■ \ . ' . 

3. the principal of Regional College in ^at state as asst.- 
~ secretary ' ^ 



4* ^tate Education Officer as secretary 



5» Rector or principal of the University or College in that State 
. ♦ . . as member 

6» Ueadmaster/Headmistre^s of a State school as member 



ERLC 
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The Ccntrjil^Rcgional College Supervisory Coniraittee is composed \£ the 
fallowing members: 

1. * Minister of Education .... as chairman 

2. Deputy Minister of Education-i 

. ^ I . . • . as Vice-chairman 

3. * Deputy Minister of Health ^ 

f 

4. Deputy Ministers of various ministries, such as Transportation 

• ' Ministry, Industry Ministry, Construction Ministry, Agriculture 
and Forest Ministry, etc., ..... as members 



J 



50^ 



/ 
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p 

^IV. I(EVIKWING A PROGRAM OR TECHNOLOGY 

^.1 Reasop^ f or Needing a Program Review 

Ip^the community colleges In the United States, a\fornial review qf^ 
program is done at the end of two years, and, f or,^ the existing 



I 



, / 
/ 
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prog^ams> about every five years • Program reviews are peeded regularly 

for /the following reasons: . / • ' 

i Manpower needs might change due to some changes In 
' . national ..economy.^ They "might^aLRp^^berdllTercnt from 

the projection^' made earlier at the/start of the 
[ • progra^. ^ The review vlll help asscjss the present * 

^ needs of the program and accurate future projections. 

^- 11 Present curriculum might not beopromiclng competent 

enough technicians and some changes in the curriculum 
should" be considered, 

111 The faculty and staff might need to be reassessed on. 
-whether the faculty should be expanded or reduced, or 
whether the present staff is doing the job well and 
i turning out good technicians or not. 

Iv Facilities, equipment and space might need^ to be 
* • _ added and considerations for means of financing the 

necessary capital Improvements need to be discussed. 

. 4.2 Guidelines for Program Review 

The folloxi^lng is a'vprogram review guide for a vocational education 
program. (P?he prSgram review guide for a genlral education program is 
similar, and is given in the Appendix.) The same group of people are 
involved in program review as. in development of a new program. 

f 

VOCATIONAL EDUCATION PROGRAM REVIEW GUIDE 

I. Intrdduclory Summary Statement • \ 

This is a brief recap of the more detailed in^ormntipn to 
follow. It should give the reader a general summary of major 
nccosvpl i ;te^ntH anJ proje*.'recl plans* It should also include 
I plans for improve»nenL . 
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\ Details and Analysis ' - r 

Ar^ Objectives for the Period Preceding the Review 

Do these relate to community colleges and/or system objectives? 

B. Need for the Program 

1. History of the program, initial need ?* 

2. Present needs 

a. Manpower projections 

b. Employer requests . 

c. .Advisory committee recommendations 

3. Student interest - Department of Education (DOE) surveys 

C. Target Groups • ^ / 

1. Describe clientele served , r 

2. Enrollment of majors in the program - historical growth^ 
or decline , • • i 

r 

3. Service to non-majors; ' ' " . . 

4. Special student groups served^ - veterans, handicapped - * 
(Vocational Education State Director's Information) 

5. Others served - Federal programs, contract courses,^ etc. 

D. Program Elements 

1, "TVdmissibn requirements, screening and, placement 

• • ' / 

2. Principal methods of instruction, evaluation ^ 

3» Required and recommended courses; course descriptions 

4. Graduatign requirements - dertiflcates and degrees 

• ^ 
5* Outcomes - graduates, course completion rates, awards, 
results of licensing or certification (if any), foriow- 
up studies and pmployment/educational activities; of 
J graduates and non-completers • ■ 

E. Curriculum Changes Projact(^d 

1. Changes in offerings,* methods or approaclies, raliouale 

2. Ciuinge:, in -graduation requircmculy projected 
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F, Articulation with Private and Public High Sch1)ols and Post 
Community College Agencies ? , . , ^ 

G, Personnel Resources 

"I 

\ 1, Present staffing plan - faculty characteristics; workloads ^ 

2, Projected staffing plan - rationale 

3, Major activitLig^of stagf - including curriculum develop- 
ment, community service activities 

« r 

4, Staff development activities 

H, Financial requirements (non-capital improvement) 

1, Data should include historical material, and all sources 

a, Personnel ^ ' ^ \ 

h* Supplies/other expenses. 
, c. Equipment 

2, Impact on support services * 

a. - Institutional support 

b, Building operations/maintenance 

C4 Student services, admissions, records and counseling, 

job placement, financial aids, .student activities 
d. Library, Ijaarning centers ... 

3, Student costs - unit cost study, contracts and grants reports 
!• Capital improvements • ^ , ^ * 

\ ' • 

1. Additional, space or facilities needed, rationale 

2, Alteration needed, rationale " • 
J, Major Strengths of the Program 

K, Major Weaknesses 
L, Plans for Improvement 
M, Comments by Faculty 
N. Comments by College Administrators 



4,3 Example of a Pro^;ra rt i Review ' ^ 

As an iJ lustrat ion» an aullicnlic draft o£ a program reviwe of a ncv^r 
program nt the o»nl of the second year in given in the Appendix A-- 3. 1 1 ife 
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for the Occupational Safety and Henlth Program at Honolulu Community College- 



4>A Guideline$ tor New Course Proposal's 

■ ' i i 

' Should a «ew course need be -intrioduced, the following guidelines 
and format are used for a new course jP^roposal ^t community colleges 

GUIDELINES FOR NE^ COURSE PROPOSAL 
1. Course Identification 

A . Identifier tion : j 
Course Title 

Course Alpha', number', units (crpdits) 
^ Lecture hours, lab hours other 
A/ Total hours 



:^rse description ^s/ljt x^ill appear 'in the catalog 



flace and department^ 
number) 



C. Proposed first offering, date, 
propos^ section siz^ (student 

Name of i>^rso^ submij[:ting propjisal, his title, and his departmen^t 

f 

E. Approvals' thjhe sign'edj by: j 

Department dhairraan^ Date ;| - 
Committee oh Programs |& Cur^ritula, Date 
Dean of Instiructiori', Date 
Provost, D^te / I 



II. Justification 



A. General Cc^urse Obi <?,c fives 

VJhat knowledge^ ana/or skills will successful completion of 
this course deivej/op in the student? 

I . I ' I 

^1. General / i - 

h* Specific 1 ' 

! • ■ 

B. Target groups 

For vhati speclS'ic groups of students, or potential students, 
hn;^ thi:| courso been defii^ned? 

C* Olient groupj 

Wlmi; specific group organirutCions ^or insxilutio|is in the • 
univcr-.iiy an/l in ihi^ comunily wiT} ri^ceive thb b'enefxrs^ ' 
of iho knowJ[<clf,c and/or sklJl.s dc*yii]opod by tla$ , course? 
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D« Measures of Effectiveness , 

Indicate avalualion procedures v;hfch mil be employed to 
determine if the course objectives are being met 

£• Relationship to other courses 

Indicate if this course will re/ilace an cx'isting course or 
courses, if it requires a i)rerGfquisite, if it is a prep- 
aratory course for more advanced Work, etc. 



III. Resources Required ' ^ 

A. Stafiing Implications : 

Will additional staffing be required* to offer this course? 
What instructional skills and background are acquired? 

B. Facilities and equipment; implications: ♦ ^ 
What facilities will be required f or fhg. course? * 

What equipments will be required? > ' 
Are addit\onal facilities; and equipment bfeyond tliose 
* now available reijiiired? ^ 

C. Coojrse development background . , 
What led to the development of this course? • 
How was the need determined? ^ 

^ Were surveys and/or studies undertaken^ . 



IV. Articulation 



-Ar. Are there comparable courses in the' system? 

V?ill this course transfer to other institutions? 

Wiat other institutions have agreed to dccept this course 

for credit for specific major and/or degree requirements?^ 

B. Educatioiial Development Plan 

Has this * course -been inculded in the Discipline Educational 
Development Plait. 

V. Course Outline 

Attach course outline, using the following ^format: 



Name of Cominunity College 
Course Outline 



Course Title-: 



1. CcMtrni- D»»>rri|>t Jon 

2. Si»P-»sLcr I' m IS 

3. Honrr» in r v cek : 



Depart mont & Coiir.se No. 



lA-cLuru , 



Lab, 



Total 



5* Course Objectives: 

a- General " ^ — ^ 

^ • b* Specific ^ ^ 

6* Course Content 

?• Text and References ' ' ' 

8. Equipments and Materials 

~ 9\ Methods of Instruction. 

10 • Methods of Evaluation . 

4>5 Example of a New Course Proposal 

As .an illustration, an authentic draft of a proposa^]^^. a new course, 
"Techniques of Industrial ij^^i^nc^, is giyen in the' Appendix. Tliis 
course is proposed to be offered by the Dppartment of Occupational Safety 
'and Health at Honolulu Community College, Honolulu, Hawaii, 

Guidelines for Program Review for Burmese Rej>ional Colleges 

Tiie programs at the Burmese Regional Colleges should be reviewed 

regularly every two or three years -by the respective Curriculum Advis.ory 
\ommittees. The findings and recommendations for any changes to b*e made 

•should be reported to 'the Central Regional Colleges'. Supervisory Committee 

tjirough the principal df th. Regional Colleges, and through the State 

Regional College Supervisory Committee. 

GUIDE FOR PROGRAM REVIEW 

« 

A ■ • 

Introducylory Snimnary Sl:jteDicnt 

fki4 ^''^r ^""Z l"'^''^ surai,..-iry of the n;ore detailed information to 
liJ^Jc.w, It should give tiie re.ndor ;i gcnorai outline of major 
nccoRpl3shn,.nL.s .-.nd projecl.-d plans. Ji .should also include plans 
lor improvcnifnlrt. 



II. Dftails <nul 'An'.ilysiR 

Ob.jcrLi\.-!, lor tho pc-riod proccJin,: f h<\ rpvi .-w • 



A 



5o 



51 



B. Need f<*r the program 1 ! ' 

1. Background, history of the^ program, initial need 

2. Preseiv^needs - roaupowcr projections, employeh: requests \ 

3. StUden^dnterest enrollraent jf majors in the program, 
historical, growth or decline ' 



4. Service to non-majors and others 
Program elements "^^--^ 

1. Admission requirements, screening and placement . • ,r 

2. Principal methods of isntruction, evaluation 

I 

3. Required and recommended courses, course descriptions 

4. Graduation requirements ~ Diploma and Compentency Certificate 

5. Outcomes - number of graduates, course completion r<ites, 
follow-up studies and employment/educational activities 
of graduates and non-completers 

D. Personnel resources 

1. Present staffing plan - faculty characterist ics, work l oads 
2* Projected staff ing^.plan . * ^ - 

E. Financial requirements (non-capital improvernent) 
1. Financial data (budget) should in.clude: 



a. Wagi^s of staff and personnel ^ 

b. Supplies and other current expenses 

F. Capital improvements 

1. Additional equipment, facilities or space needed 

2. Alterations needed 

G. Major Strengths of the Program - 
n. Major Weaknesses 

!♦ Plans for improvements 

J. Romnrk*: l>v the rrin( ipal 

K. Remarks by the Stato Rogiona] College 

L. Other Ren^arkf. 



\ 
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A. 7 GuideUnos for a Now Courso Proposal for Bui^mege R-eglonal Colleges 

If a now course is considered 'to -be iixtrodujced in a Regional Colldge 
in Burma, the following format and guidelines can be used in making the 
pxoposal of the new course to the authorities concerned. 

GUIDELINES FOR NEW COURSE PROPOSAL 

/ . • . - 

•I. Course Identification 

A. -Identification • 

1. Course Title 

2. Course Number I 

3. Hours per week: Lecture, Tutorial, Lab ^ 

B. Course description as it will appear in the catalogs 

C. Proposed first offering, date, college and department 

D. Proposed section siEe, theory and lab 

E. Name of person submitting proposal, his title, his department- 

F. Approvals to be signed by: 

l! Department Chairman, Date J 

2. Curriculum Advisory Committee, Date. . ^ 

3. PrincipcVl of Regional College, -Date 

4. State Regional College Supervisory Committee, Date 

5. Central Regional College Supervisory Committee, Date " . 

ll. Justification 

A. General course objectives 

\Ti\at knowledge and/or skills will successful completion of 
this course develop in the student? ' 

1. General 
. 2. Specific 

J 

B. Target gronpo 

For v;lujt sps^cLfic groups of students , or potential studcntr, , 
has thift course been designed? 

C. CI iont' groups; 

\'!\\nt spfcific group orjvmir.at ions c»i^ dep^nrtmcnts in the University 
or Inbli(uU-c5 jnH in the conhjiunitv will rocoive tho bcnoflts 
of iho kni)vl(Hi^;<» and skills dcvclopr-d by this course? 
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D. Measures of Ef fcctlvoncss 

State evaluation procedures which will be employed to determine 
if the. course objectives are being met* 

E, Relationship to other courses 

Indicate. if this course will replace an existing course or 
courses, if it requires a prerequisite, if it is a pre- . 
paratory cou?:se for more advanced work, etc. 



III. Resources Required • ' * ' 

A. Staffing Implications 

Will additional staffing be reqoired to otfer thiif course? 
VJhat instructional skiJJs and background are require^..? 

^ Facilities and Equipment Implications 

\ftiat facilities will be reauired for the course? 
V?hat equipments will be required? 

Are additional facilities and equipmetit beyond those. now 
available required? ^ 

.C^ Course Development background 

\\liat led to the development of this course? 
' How was tha, need determined? 
Were surveys and/or studies undertaken? 

IV, Course Outline _ ^' 

i 

Attach course outline to the proposal, using the^ollowing format: 
(A detailed illustration has been given in s^c. 3,3, step 5) 



Name of Regional College 
Name of Region 
Course Outline 



Course Title: 
Course Number: 
Hours per week : 

Mnjot : 
Year: 



Lecture Tutorial Lab 
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A. Course Description' 

B. Course Objectives 

1. General 
* 2. Specific 

C. Course Content 

D. Text and References 

1. .Text 
' 2. Reference 
3. Handouts ' 

E. Equipments and Materials 
F* Methods'of Instruction 
G. Methods of Evaluation 



r 
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V. CONCLUSION 



This paper _on l;lie Currlculuii Development in a Community/Regional ' 
College 3p^cnM-esulf of the author's thrfee-nionth' study^_gii c(5tounlty colleges 
in the skte of Hawaii; U.S.A., witii the'^tudy program arr^jng^id^ijy the 
College of KduQa^ion, ^XJiiivcrsily, of Hawaii, Hbnolulu, under the* sponsorship 

^""^ y * 

oL the Bureau of CulTuTal Affairs, DepartnienL of State, U.S,. Government. 

In this paper, attempts have been made to show how a community college 
in- the United States develpps a new course, a new curriculum or a new program 
and how this method is adapted for a trial development of ^ new technology 
xn a Regional College in Burma. 

A detailed step-b5?--stcp procedure for developing a new technology 

/ / * . , ^ * 

is illystrated for the Refrigeration and Air conditioning Technology for 
a urmese Regional College. It is also discussed in this paper of how the 
community colleges improve their programs through regula'r program adyisory 
coiranittees, the faculty and the administrators of the college, and how this 
method can be adapted for use in the Regional Colleges in Burma. Further 
information on the adnisory committees is given in A-5 of the AppendiA 

Finally, it is the sincere wish of the author that this paper would 
be of soioc he] to the faculty and administrators of the BuViese Regional 
Colleges In developing a new curriculum or technology, or intoroving an old one. 
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DEFINITIONS 



articulation 

comnunity college 
/ 

i 

credit hour 



-The'^iilCorrclatDon of the school^s instructional 
program Vith educational programs of other available 
institutions or with wdrk opportunity • 

-A college typically established to meet the educational 
needs' of a particular community and offering ?-year 
* training either terminal or preparatory, in pro- 
fessional and leberal arts fields. 

-A unit used in measuring and recording the work 
completed by a student In an institution oT higher 
education* (Normally, 1 credit hour represents 1 
hour of theoretical instruction per week for a 
semester; or 1 credit hour represents 3 hours- of 
laboratory practice or field work per week for^ a 
semester). 

-A general overall plan of the content, or specific 
materials of instruction, or a systematic group df . ^ 
courses, or sequences of subjects that the school 
should offer the student by way of qualifying him 
for graduation or certification, or for entrance 
into a profession or a vocation. 

curriculum development-A task of supervision directed toward designing or 

redesigning the guidelines for instruction; includes 
development of specifications indicating what is to 
be" taught, by whom, when and wl^ere and in what 
sequence- or pattern. 



curriculum 



job analysis 



-A detailed listing of duti^i^, operations and skills 
necessary to perform a clearly defined specific job^ 
or organized into a loglcnX sequence which may be 
used for teaching, employment or classification 
purposes . 

ro^f rigeration/air conditioning mechanic 

-TI)e refrigeration and. air co;iditioning mechanic ***^«v*^ 
installs, maintains and repairs equipment and 
necessary units for condltloVlng air and cooling 
wat€'r on customers' premises., v 



i^emester 
-tarSlc^analys-Js 



-Half of an academic year, usually 16 to 18 v;eel:s. 

-Koducti.on of the comj^ononis of a ta^^k to its ba.sJc 
bohaviovai olenicnt*^, usu^illy for puvjuisc^i of detrT- 
mining (ho hi'iU m^^lhods of training to perfoi'm il, 
Luc <i!r,o to hcilcr undi*rslrind the l(\nrnjng pvotf-sn. 
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APPENDIX A-3 

. Certificate of Achievemont Pror,rg . for Marino 
Pipefitter Poarl Harbor Kaval Shipyard 

Background 

Formal discussions at Honolulu Community College to meet immediate 
and long- term manpower and training needs for the classification of 
"Limited Ji^chanics" in all trades at Pearl Harbor Naval Shipyard (PHNSYj., 
liegan on May 4,^1976/ (See Attachment A)* The Chancellor for Community 
Colleges and his staff participated in the first two planning discussion 
sessions. Representatives frojn the Hawaii State Department of Planning 
and Economic Development (DPED) and the PHNSY collaborated in all 
discussions leading to recommendation for' decision-making by the University 
Additionally, ad hoc meeti.ngs were held with technical staff from PHNSY 




the Civil Service Commission to develop detailed curriculum and 



training plans as well as staffing and budgetary proposals for considera- 
tion by all agency representatives • (Attachments A-F) 

The result of these planning meetings, over a ten-moi^th period, is a 
proposal which seeks to meet manpower and training needs for Marine Pipe- 
fitters at PHNSY* At .the present time, recruitment for pipefitters is 
conducted on the mainland- Dillinghagi Shipyard is the on3.y local source 
of trained marine pipefitters. Fortunately, there exists at Honolulu 
Comiimnity College, an established program (l^C) which is closely related 
to the training proposed. 
Introduct ion 

Based on the backrround information provided, Honolulu Conir..;in i ty 

College plans lo iuitiato a Certificate of Achievement Program, in the Fall 

of 1977 lo i.ioct the iUiyvoLcit^ inxd projected manpc^wor needr. ol '^Limited 
- «i 

Mechanics" at PHNSY for Marine PipofUterii* 
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The anticipated result of Fall 1977 implementation would be 25 trained 
"Limited Mechanics" in Marine Pipefitter hy August 1978. The proposal' 
and traijping will be evaluated for meeting long-term needs as well as 
for developing training curricula for other trade areas, at PUNSY. 
Objectives and Need for Program . . 

A. The objective of this program is to provide the necessary instruction 
and on-the-jol> training required to meet tlie "Limited Mechanics" 
qualifications; as established by the United States Civil Service 
Commission for employment at PUNSY. Skills to be taught relate , . 
specifically ^o PIINSY needs and the training incorporates a cooperative 
Vocational Education component. This .will drastically reduce the need ^ 
for specific high cost equipment, which is presently available only 

at the Shipyard. Every student will be required to participate in- 
"on~th(i-job" cooperative education to meet the requirements of the 
'curriculum. - . ' ' 

B. The five-year manpower projection which was provided by PHNSY, is as 
follows*: • Recruitmelit 'Schedule 

On Board 1/77 1/78 1/79 l/«0 1/81 Total 

a - — • ' '■- ■ " — • 

Marine Pipefitter 425 " -,60 60 100 ^*f00 • 100 420 

This manpower projection is a recruitment schedule and does not^ake 
into account normal attrition ^uch as retirement. The data provided 
, weie based upon an approved manpower ceiling for PHNSY to be 5,500 
effective October f977 and 6,128 by October 1978. Beyond this period 
the projected ceiling is 7,500. The present ccilin;^ is^ 5,200. 

A similar ^>rogram is not of f ci;ed at any other college in t he State of 
IKwaij. This pro^»,r«^'»^ being piropor^cd for Honolulu Community College' 
bocaur.c co!iv»;oi; rcquvnd hy the Refrigeration and Air Conditioning 
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program rel^|)rto^nd mecf^part of the training recjuirements for tKis 
Certificate of yAchievemcnt. The Trade tomplex, scheduled to be 
.completed in Fall 1977 at Honolulu Community College will provide the 
facilities and part of the, equipment required for' the prooosal training 
- program. 

C. Tar pot Grou |/ - ^ 

r 

Second year continuing Refrigeration and Air Conditioning majors will 
be able to fulfill the requirements of the Marine Pipefitting training 
program by August 1978. In addition, as a result of the high interest 
of students in Refrigeration and Air Conditioning, there are 41 students 
in the "standby" classification who should have already completed the 
first year curriculum required for Marine Pipefitter and could easily 
move into the second year curriculum. For those gjraduating this May, 
job opportunities may be furthei; enhanced by completing tlie limited 
number of additional courses required by the Marine'^1?ipef itter Curriculum 

One problem that will require further investigation is the security 
clearance required of all employees of PIINSY and the restriction that 
employment may be given to only U.S. citizens and those f rom ^American * 



Samoa. This employment opportunity will be clarified in detail to all 



0 

terestcd students and it x^ill be pointed out that completion of the 



program does not guarantee permanent employment. The intent of this 
program is to quaiify individuals under the criteria^ listed on the 
Federal register for "Limited Heclianics." 
^IV' Description of P ro gram v 

A, The curriculum Cor Marine pipefitter does not conform to the guidelines 
for program option* as specified in the Community College Curriculum Hand- 
' book, llowc^vcr, the curriculum requires all of tl^ related subjects 

rcqtdrcd of our existing Refrigeration .'iud Air Conditioning program with 
*'^n €idJitional 18 credits in tlio discipline. 

. .66 • 
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First Semester 
MATH 50 lilcmentary Technical Math I 
WELD 1^ » Arc Welding 

> 

EN6 55/22 Business Coirimunicatidn/Introductory 
Expository Writing 



Cert> of Achievement 
3 . 
1 

" 3 



Second Semester 
MATH 55 • Elementary Technical Math II 
WELD 17B • Oas Welding * 
PIIYS^ 51 Solid and Fluid Mechanic^ 



3 
1 
4 



f Third Semester (Fall 1977) 
I 

*Naval Blueprint Residing 
5^Tipe Drafting . 
-Marine Pipefitter I 

Fourth Semester (Spring- 1978) 

>^Marinq Pipefitter 93V Cooperative Education 
« 

Summer 1978 

'^Marina Pipefitter 93V Cooperative Education 



2 
3 

- 6" 

■6 . (3.3) - 
6^ 

6 (-3.3) 



Total 



38 credits 



*AddiLlJiicil courses required for this option. These are new courses? and not 
currently off«ered by the college. 

B. Cours e Dosrxiptaons : 

MATH '^0 Technical Math I (3) 

Prarecjuisit c: HATII l.or equivalent and enrollment in an 
^ occupational program 

Jjasic al[-.cbra and^-b.-isic geonpfry ds applied to shop problems 

(3 hrs* j.^ r 



ERIC 
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WELD 17C Arc Welding (1) foir Non-Majors 

, Basic Arc welding. Safe operation of machines and equipment* 

Fimdamenials of arc welding ferrous metals. Introduction to 

" ' pxy-acctylcnc cutting. * (3 hrs. lab) 

ENG 55 ' Business Writing (Business English') (3) 

Prerequisite: Required placement test score • * 

r 

A practical workshop in the elements and types of writing. 

Efiiphasis is placed on understanding the way sentences can 

be made to- coirmiunicate the writer's ideas. (3 hrs. lect*) 

ENG 22 Introduction to Expository VJriting (3) 

Prerequisite: Required placement test score 



I 



Intensive study of structure, usag'e, and vocabulary of 

English as a necessary prelude to effective writing. 

Em()hasis is placed^ on the, organization of sentences to 

communicate ideas in short; papers. Students are encouraged 

to exercise critical thinking and clear, correct language in 

written communications. (3 hrs. Icct.) - 

MTH 55 Teonnical Math II (3) 

Prerequisite: MATH 50 or equivalent and enrollment in an 
occupational program 

Basic numerical trigonometry and further applications of 
algebra and geometry r,o shop, problems. (3 hrs. per week) 
^ WELD 17B Gas VJelding (i) for non-majprs. * j 

Basic oxy--acetylc!>c» welding. Introduction to the safe • 
operation of oxy-acetylenc equipment. Fundamentals of fusion 
welding of ferrous iietals in vr*riou£: poniiions* , Fundamentals 
in bra^ip.p, ixnd silver soldei ing of fcrrou:: and non ferrous 
* * ^ niotalr.. TjiLrodiict i*'n to o^•y-;lyt'ty]enc cutting. '(3 hrs. lab.) 
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PHYS 51 Solid and Fluid Mechanics (A> 

Prerequisite pr Co-requisite:' MAl'ti Sfi^ov equivalent 



Introductory applied mechanics. Precision measurement; 
properties of materials; force:* and torjque; laws of motion; 
work, power, and ertergey; machines and power transmission; 
liquid and gas pressures; -density,* spec^ific gr^xvity, and 
buoyancy; Pascal's Law and hydraulic devices, heat effects 
and energy, (3 hrs. lect.; 3 hrs» iab^i) 
Naval Blwsprint Reading (7^ * ' i * , * 

This course provides the theoretical concepts utilized s^n 



Naval Blueprint, the use^of training ;nanuals and drawing 

- ^ i • 

plates relative to the trade through the problem solving 
process (1 hr, lcct»; 3 hr^ lab.) 

Pipe Drafting (3) . • ' , * - 

Uaa of naval training manual and drawing plates prepa; J by ■ ' 
the National Joint Steamfitter Pipefitter Committee; 
(2 hrs. lect,; 3 hrs. lab,) 
, Marine Pipefitter T (6) - 
This course provides instruction oi;i ship^s nomenclature 
pipefitting materials and terminologies, use- of basic tools, 
/ /^pc threading, joint assemblies bending and soft aad hard 
soldering and understanding of the marine pibing system, - 

' . • . • ^. 

Advanced instruction in pipe layout fabrication, installation, 
testlnj^ aud maintenance of pdping system* (<f hrs, ^cct,; 6 hrs, lab,») 
PipofitLcr 93V Cooperative Educ^j'tioif (1~4V) 

Provider: '*on-thc-job*' ^ju'pervif^cd activities in area of 
spoci f i iMt ion. (1 c1*c d f ( for cvv ry 75 liou/s') 
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C. Methods of Instructio n 

The maximum class siae for each of the projected new courses will 
be 30 students with a minimum of 15 students. Ins^|<ction v;ill be 
done by 

(i) Lecture and discussion in class 
.(ii) Practical demonstration in laboratory or at shipyard. 
)). Examinations ^ 

Written, oral lind performance objective? will be utilized in all 
courses. ' 
Measures of Prop.ram 

A. Due to the urgency in meeting the manpower needs projected by 

PIINSY, the intent is to advise and counsel continuing and standby 
students in Refrigeration and Air Conditioning to pursue the 
proposed program for the Fall semester 1977. The student target 
group would then be able to meet the "Limited Mechanics" quali- 
fications by August of 1978 and qualify to apply ^or the Federal 

Civil Service examination in October of 1978. . With an initial 

« 

intake of 30 students, it is anticipated that 25 students vjill 
complrr^ their program and be available for employment in October 
1978, taking iato account an attrition rate of five studtnts. 
Based upon the recruitment 'i;chodule proyidcd by PHNSy,^tlie job 
piaccmont rate of graduates should bo 100%. 
C. Faculty and curriculum evaluation will be based on the number of 
grndunies from this prcgrnm vho succcssf u j/ly qualify as "Linutea 
Mech<inics" by pa.^.^inj', li;e e>Mrhinalion ndminisLcrod by the United 
Statej.; rixil Srrvi(». Coinnisidoii. 
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R esource R^qulromonts 

A. All new courses will bo staffed by lecturers. Due to the specialized * 
nature »of the courses, ir/sLructors (lecturers) will be recommended by 
tlie rtisycctive shop supervisor at Pearl Harbor I^aval Shipyard and the 
College will evaluate each applicant on his or her teflching potential 
based on the minimum qualifications for voc/tech instructor.<3 as 

|. established for connunity coll-fegcs, i.e, jninimum 7 years of experience 
as a Journoymnn in industry. Funds for the implementation of this 
program wtn-e not projected for the 1977-79 biennium. However, in 
coordination with the State Department of Planning and Economic 
DevelopnenL, funding sources a^re being investigated. This new 
Certificate oif Achievement was included in the State Plan for ^ 
Vocational Education, for possible funding. 

B. The Construction Trade Complex at Honolulu Community College should 
provide the necessary facilities , to meet the program needs. Equip- 
mcnt requirements arc displayed ox) the budget sheet and sources 

of fundinj^; are being investigated, as is the case for funding of 
instructional costs. '* 
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K GDOlvT IN 197 7--78 

Marine Pipefim 'T 

Pipe Drafting ^ 3 credits 

^ - Naval Blueprint Reading 1 

Alarine Pipefitting 1 and II 6 

Cooperative Vocational Education 6 

.Cooperative Vocational Education 6 

23 credits at $429 =. * • $9,867 

Workraen's Compensation, 1.8A% x 9,867 = 182 

"..Total " $10,049 

f 

Equipmen t 

Bending Machine 2,500 

1" X A' X 8* layout plate ' 1,700 

$4,200 

Sue£lies • " ^ $7>000 

Tctal covU £or Marine Pipefitters $21,249 
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APPENDIX A-? : 



I.e. 2. 



5^ 



PRa;RAM RE\aEW CiUiJ)K FOR GENI^RAJ. KfXICATlOK ARbAS'^ 




Part I. Intro$lu crory. Simrnnr)^ Statenejit * 

In no more than lhree^jjjj|jes provide, an abstract of the total review, 
focusinj; on acco;Tp] isMervt? of the previous five yeitis and plans for 
the next six* years; Include: specific objectives and need; role of 
t}}e discipline it) the curricuJurr, the caiiipus; enrojlments; annual 
operating costs; ajKicipated revenue sources;, alternative plans if 
fundin;:'. expectatic.i:^ arc not rea}2Zod; results of accreditation 
reviews; and ajiy other major points made in Part II • 

Part II. Deta ilz and , Ana ly s i s^ ^ n 

^\ {21^^^^^^^ ^^^^^ discipline ii. the curriculum* 

ri''-j'jTT^onTi? tion of d i sc ipl ine ^\<hy shcu ] d coininunity 
college students be exposed to this field, what are the " 
brojd learning; or performance objectives of courses in 
this field?) 

^ ^* l^li?lj2I15]l|lLi^il£?I£^ which 
ones' rccjirircrhov/ mal)/ ccurses"or cfccllt liours in this 
discij)line? 

'''^ ^ ^-^'^^ fleve lop-nejrt of discipline strength at this college, 
B. Tartlet Hroun 

1 } ^^cn t dp 1 g : * " 

a) * KiiTiber^of^CII taken by AA, Yoc, iwd Unclassified 
students for p^v>viou.s »five years (sec crossover 

. reports: IRP 34, 51, 62, 74, 87; also co.nputer 
reporls 2524 B C ior applicable years). 

b) Ku::i!)er ajx) % of students and SCH in courses nirribercd 
below 100, 100-109, and 200^-, for prcviu:.. five y^-nrs 
(si v ro/.p':tcr reports 3011, 2524 B and (:)v 

cctni'- ii" I i ly' vri^,iT\7n(;jj;<\i, »v/ci;n i:or:\u\:\\y i\ix\i\):l. 

i 

o) iii.Ji l)!!-.).; rru; J of s! r l-n f : ShK fcl;.;;'.';-! n-jiortj- 

^V'S yjV', Av] VVi R(pnn 1/.-,.) ' " 
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Courses . C ^ ' 

Course list, including for. each: course description, 
regular instructor (if appropriate), prerequisites, * 
degree requirements which this course meets. Identify 
increases or decreases over past five yeais. . 

2. Articulatjon : ' , ' * 

a) Identify courses v.^nch have been accepted by other 
UrI colleges meeting their core or distribution 
reciuirerAents" , Indicate progress in past five years. * 

b) Idontifymajors at four year UH colleges for v/hich 
full lower division preparation is available at your 
college. Indicate cnanges in past five years* 

/■ 

3. Principal methods of instruction : past, present, future 
plans. ' ' - ^ , 

4. Exajninations- -performance, \^rritten, oral- Projected changes* 

5. A dequacy of curriculujii : Are jlhere adequate nujnbers and 
• sections of courses at each level to meet the needs of 

vocational stoidents,? transfer students? other 
students? LicJude basis for evaluation. (See Computer 
^J^eport 3011 for levels of courses*). 

6. Proposed chang es: Wiat course additionsT^eletions, 
consolidations, or modifications arc projected for the 
next six years? Provide rationale (or refer to appropriate 
previous section) . 

Meas ures of ECfectivcness 

Course con<nletion rates for past five years. Discuss. 
tSeFTRP 4'2, 4"?7'637T(), 88 and computer reports 25Z8 
and 2529) / ^ ^ 

2. KiiVibor of sUKlents from your college majoring; in related 
siiSjects afTIFnioa, Hilc ajid West Oa)iu"Tlx)r pasTTive 
years^. (See computer reports 2540 and 1402A.) 

3. Results of any rolcxn^i post -test p foficio ncy measure s 
used by college. 

4. r-io^v^nnt results of any ^ccred itc'ttion re v le ws 
^- Ll^lll3)l^*Y:^^^H^^i2?^- *0T^'^) rcsnlts, fuluro plnns. 

fulurFpIaiis. 
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E. P ersonnel Requ irem ents 

1. Carrcnt regular fjicxxlt/j name, tenure sU.tus, position 
coiuit, proIesHonal qualifications, publications. (AttJich 
vita for each faculty moniber.")*^ Jridicato changes^^over, past . 
five years. ' ■ 

2. Lecturers_andj)aiMjU^ instructors : number of positions, 
position counts"." Perccfit or total positions and posittion 
counls. Changes over five years*. .(See IHP 36, 32, 45, 

60, 7T; 73, 84 ,. sao' . ' * 

3. Shared or split appoinUnentg of .faculty and staff other 
. . prog^-ams, discapimes or activities. -Projected changes? 

- . 4. ggguir cd qualific ations of instructors mid lecturers. 

■ _^Kelatibn5liip to obj ectives .' . 

'■ ■ '\ "s. Average instructo r salaiy as^d average lecturer salary, 

XScSlRt' 27, 46, oT7T3, 86 and FSIS computer report 2532..) 

\ ^ 6. Past experience and future plaps for providing faculty 
' ., " with.atlditi onal caiipensatio n besides regular compensation. 

• ^ 7 Tenurinp plans for faculty: cui*rent and anticipateci future 

pcrcenla2esT"(See IRP 27, 46,- 61', 73, 86 md SIS computer • 
report 2530. National figures An aiinual J ily. issue of 
Chronicle of Higher Bducation/j ' ■. 

/ -' " ... ■ 

' 8. Current and proposed faculty v^orlc ass iEnment fflidelines;T^^ , 
minimiun and average cTasFsfzos; stucfent/ faculty ratiQ5>; -N^. 
minijnum and average semester credit hours ;Jminijnum andj 
average weekly instnjctioi.al contact hours pSr-fscultyf^ vf- 
levels of courses taught ccncurrently; average houi>spc?r> 
week of other expected noi.-conrpensalted -activities: public 
service, research, etc. (See IBP 32, 45, 60, 72, 84.):-. 

9. Pa.^t, present and future faculty devel opme'it prqgram (ind plans, 

10. Other porsonnol: past 'and present positions and position 
- counts oT aibinnist.rativc and support personnel: 

11. Proposed new iQositiqns, position counls, and costs for 
acTi:unTstrnTjvc,~Ta(ruJlty, lecturer and support pet-sonncl 

J ' over the next six years. 

, F. Pi nanc i a 1 r ec]u i rgricnt s (non-CIP-) 

1. Par>t, present and future auticipatc-d cor.ls of: 



a) ]2£|,7f^5!ii-iL 

h") su2pj jcn/oVji;T___curvt,Mit_p^^^ 

c) ctiuirani (ii^t availnblc <H:iui]);".or,t and rc({ujrcd additions) 



2. Impact on support " scry ices - - estimate past, present ^nd 
fufure costs: 

^) jn^titutior.al su pport 

b) builciinp o pera tions/mainteriance 

c) con^ puter ser\r}ccs (othei; than those in a.) 

cl) studen t jorxaces: admissions, records, counseling, ^ 
job placejp.cnlTTinancial aids, student activities 

Ill>IgI}Li,A^-^^'^^^^^^ centers ^ . 

3, Studc nt costs (use UH Instructional Unit Cost Study, 
Contract ancTCrants reports), * . i 

G. Capital Improvements (CIP) 

1. Additions or ^alte rations during previous 'five years, 

2. Additional s^^ afi^Tor fa cili ties neede d; rationale, estimated 
costs, 'clesircKl time schedule- 

3- Alterations needed, rationale, estimated costs and desired 
time schedule. 

^ • ghijrgd^Pgg_c_J^J^^^ fa cilitie s, 

1. Types, junounts and ^ource , legal referenc^u or authorization 
•foin^ciriyixror pr funding (general, .federal, special 
foundation) . 

T • I'urtlier Cons jdora li ons 

^ • Sl^Ci al probl ems_o£ expec ted dcvcl opmoit.s^. 
2' Mc^tjo r strcn gtlis. 

4. lM; ii.s for i 'npjioycmcnt. > » 



I-,ffcctive date; Au^^LJilZll 
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^ Review of the Occupational Safety And Health Procram 
at Honolulu Community College 

}■ 
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IT II • DETAILS A^?D ANALYSIS 
.OBJECTIVES: 

ObjisCtivGS for the period preceding 
the Preview* 
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The Occupational Safety an^ Health Programs at 
Honolulu CoiTununity College has four major objectives: 
•I* To train and qualify^ personnel to function as 
- paraprofessionals in the occupational --fields 
within Occupational Safety and ^Health. 

2. To provide a h^sic introduction to the concepjts 

and requirements of Occupational Safety and Health 
for the College's vocational technical majors; 

3, ^ To upgrade the skills of personnel presently * ( 

employed in Occupational Safety and Health* 

4» To prepare personnel academically and technically for 

Baccalaureate and higher level programs.- 

The OSH program objective is construed as imple-- 

menting the College-wide obje^ctive^ on an\operatlonal level 

The College-wide objective is: 

To dev^lop__eligible individuals to higher 'levels of 

intellectual, personal, sotiai, and vocational competQncy 

by providing formal vocational and technical training 
ti 

and general academic instruction "for certificates or 
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b. ::eee for Program; 

1- Hiotcry of Program 



degrees short of, or in preparation for the baccalaureate; 
and by offering aduit continuing education^ for both per- : 
sonal. and vocational purposes. 

■ Finally, the College-wide objective is a subset of ; 
the State of Hawaii objective for higher education which 

is: • , ' . • 

To develop eligible individuals to the highest ■ 

levels of intellectual! personal, social and 
* vocatiooal competency corauensurate with their 

abilities and desires; to add to the sum of hu.-nan ^ 
. knowledge by conducting basic and applied research; 
and enhance the. welfare of the conmunity by of f er- 
ing instruction and other services of benefit to the 
general public • . ^ 

Prior to the enactment of the Occupational Safety 
and Health A^t of 1970 (Public Law 91-596) , a shortage of 
professional Safety Specialists and Industrial Hygienists^ 
existed' iSfnce December 29, 1970, ..the^c specific manpower 
shortages have intensified. It was evident that the 
manpower \oid could not be satisfied only by professionals 
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possessing the baccalaureate and advanced degrees and 
that professionals would function more efficiently with 
the assistar*ce of paraprof essionals educated and 
.^rained, to pcrtonn routine tasks in the recognition and 
evaluation o£ nany occupational safety and health 

\i » • ■ 

\ oxposufds ... ' 

In zh6 past, the Hav:aii Chapter of the tocriqin 




/el * 



Society of Safety Engineers sponsored college- le' 
. ^ ' * / ^ 

safety training. These werfe isolated Drog;^atn^,« however, 

and not tased on any acadsmic requirements./' *There have 

/ 

also been a variety of attempts at safet^ training in 

Hnvaii, «^ponsored by different aovernrv^^ual agencies, 

/ ' 

vith the priT^^ry purpose of motivating v;6rkers and 

/' 

.supervisory personnel. Kcnoiulu.Community College, for 

r ' 

cxa-^^plo, has offer^?c r.on-crcdii courses dealing v/ith 
CSHA St.nnd^^rds for several .years. The prime target 
groups have been jovrnev^nen and supervisory personnel 
frr-- the construe tior. industry, in the Spring of X97^ 
afcroxinatcly SDO persons were served through 30- sections 
cf 10-hour courses offered in the eveni.ng. 



82 




\ 7* 



Accordfitjg to estimates of the Hawaii Chapter of Jtihe 
ASSE, there -are 85 full-time occup^ional safety and 
health personnel. .There are, however, 16, 840' establish-^ 
ments in Hawaii having 395,150 work places. Obviously, 
there are "lOt suf ^icienir^umbers of trained professionals 
or paraprofessionals available to adequately ^erve the 
objectives of the Occupational Safety and Health Act or 
the huir4ahitarian.«2;nd.econonic objectives of bccupajtional 
safety and health. * t 

Some of the tasks currently being performed by the 
professional and some of the 30b openings brought about 
by the Occupational Safety 'and Health Act^^eid not be 
r-crf -^rr^;! u r.irhly skiMec professional.. person 
trained to the technician level can saj:isfactorily <^erve 
in nany capacities: In addition, the OSH program also 
takes into account the nepd to establish the OSHA curri- 
culum at the paraprofessional level in such a manner so 
that graduates m^iy continue preparation at a professional 
level. 
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.Target Groups 
1. Description of Clientel Served 



\ - 



\ 



\ 

\ 
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^The primary target group is predominately raale. 

from a College-wide standpoint, 80% of the students 

) 

enrolled in vocational programs are male; The percent 
of males in the ADT program is even higher than the 
College-wide figure and amounts to about 96%. . 

The various target groups served by the OSH pro- 
gram can best be characterized by the career intentions- 

of each group. 

I. Students who intend to make occupational safety 
and health a lifelong career. Some of these 
students will seek employment upon cc.-pletion^of 
the Certificate of ?vchievement or Associate iri 
Science degree requirements, while others may . 
continue their professional training at a four- " c 
year 'institution. » 

II. Students enrolled as majors in any of the College's 
21 occupational majors. The stringent standa^rds^ 

established by 0SH7. and KOSHL make it esserj'tfal . 

. ' V* >j 

that vocational majors be 'aware of the saf ety -^f. 

• . ' ! J 

health requirements for their intended vocatfo^^--,^ 



III. students v»ho are presently employed and have been 
designated by their employer as the "safety-man" 
for the sub-unit or organization. In such 
situations, the progrcim will serve an upgrading, «- 
function^-, - ^ 

During the Fall 3 975 semester, there were 5^ 

declared 0?H na-'ors in the program. In additioni. 58 

\ . • I • . 

stuQcnts with other majors at the Cclleg^e enrolled in 



OSH courses. 



^In the Fall 1976 semester, theV^comi>arable figures 

I ] - 

A*ere 107 declared majors and 76 studentjs with -other. 



majors enrolled in OSH courses. 



The cypical 0S]\ major during the Fall 1976 semester 
\/as a n^le freshman whose permanent hoihe address was^ 



L 



more tJnits and pti^nning 

^degree. Cj 



to 



in Fall 1976. Two 



Honolulu, carrying 12 or 
work tov.-ards the Associate iri Science, 

Students with majors in 0S6 generated 525 student 
credit hours in Fall 1975 and 1207 SCH 
hundred ninety- four (56%) of the Fall 1975 and 714 (59%') 
of the fall 1D7C SCH's were generated tn OSH courses^ the 
r^cnaindcr were g^norated in otror, gen: 
courses . 
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In suTirary, tho distribution of SCH generated in Fall 1975 and 1976 by OSH majors is shovn below: 

* ' TABLE 

iU'\3Q P. -HUM N.S. SOCSC GTriER 



1975-rc,ll 294 (5G%) 60 -(ll?,) 86 (i6'o) -,54 (10%) " 3i (6%) 

-■^"'■^-^sli . "14 (5y%) 142 (12%) ' 237 (20%) 83 (7%) 31 (3%) 

:he following table vas developed and shows the percent of continuing students^ ma jors over a two-year period: 
TABLE I - Percent Of Continuing Student Majorr. By Semester Over A T-^'o-Year Period 



Total No. Students Percent {Vi ' of 

'^^^^ Intake Enrollment Continuing Continuing Students 



Fall 1975 52 56 



4* 7 

1076 /24 62 • 38 ' 61 

1^^^^^ 2^ 93 I ' 59 60 

■ -^''^ 13 94 81 86 
t^rtcd ourr^er 1975 



Table I shows a nearly steady increase in the 
percent of continuing students. 
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3, r-Ja^ors 


in the Program 
















■^TABLE II - SumiTiary of Program Ac 


tivity Over 


A Two-Year Period 1975 


-1977 


C 


Senses ter 


Yoar Courses 


ClclSSGS 

No. 

Sect.* Avg. Si?.e 


Somostcr 
Hours 


Student 
Registrants 


• 

•SCH 


Cnjro linen t 


Averag^i 
SCH in ' 


. t cxll 


1975 '2 


4 44 


12 


177 


531 


56 


9.49 


Sp.r 


1976 4 


8 36 


24 


291 


'873 


62 


'14.08 ) 


Pali 






42 


347 


1041 


98 


10.53 \ 




197"^ 10 ' 


13 25 


39 


331 


993 


•94 


'10:57 


4. Service 


to Non-:'ajors 


i 




An important 


s 

second^iry 


target group 


for the OSH 



procram is made up of students in the Colleae's other 
ciccupationai programs. These students will be affected 
by the standards imposed by QSHA and HOSL when they 
complete their training and pecome employed. The pro- 
gram offers introductory courses for these students to 
^ familiarize them with the requirements of State and 

Foderai laws. 

\ . The followinq table illustrates the enrollment of 

non-majors \nto OSH courses. over a two-year period. 
Students from IS of the College'^ s vocational programs 
are represented, as well as Lj.beral Arts andv Unclassified -vj 

CO 

, r 

' students. 
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TA3LB - Non OSH Majors Taking OSK .Courses Over A Two-Yfear Period 

Total # Students 





Year 


Intake* 


Enrollment 


Continuincj 


Fail 


- 1975 


58 




u 


Spr 


1976 


57 


72 


15 


Fall 


1976 




76 


17 


^ Spr 


19-77 
• 


43 ' ' 


66 


23 

/ 


D. Progrant Elements 











1. Admission Rcauirements 



At 



Principiil Mcthcds of Instruction 
and Evaluation 



LC 
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Requirements for~admission into the OSH prcgrant* 

are the same as that for admission into the College; riamely/ 
"any high school graduate, or any person 18 years. of age 
or over, is eligible for admission {to the Proaram)", 

All students who declare a niujor must take a place- . 
m'ent test m Mathematics and in English. OSH majors 
whose placement scores show a need for remediation can 
enroll in major courses concurrently with developmental 
courses, with the instructor's pormissidn. 

Lectures, seminars, individualized instruction, 
clinical experiences and use of guest lecturers. 

Evaluation: ^ 

1. Student reportfs on ciassroon teaching. 

2. Dean of Instruction evaluation. 



I 



^ 3. Required and Recommended Courses 
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3. Roview by OSH Advisory Committee. *• 



OSH 101 rntroduction to Occupati^onai Safety and Health 
/• ^ * ^ ' ■ . 

Part 'I (3)^ 

An overview, of the occupational safety <*nd health and 
includes: History of the safety mbvembnt from- primitive 
times to enactment of OSHA and other implementing legis- 
lation; ^Occupational safety and health as career; 
Occupational injuries and illness— .scope, of the Problem, 
.cost factors and causal factors; techniques for control 
of hazards; occupational health; introduction to human ^ 
factors of safety, the sociology of work, accident/ 
intent investigation, concepts and techniques of 
inspections, surveys and audits; communications skills; 
instructional methods, materia-ls and equipm.cnt; and the 
development of- gccupational safety and health organiza- 
tions, {3 hrs. lect*) 

OSH 102 Introduction to Occupational Safety and Health 

Par II (3) ^ ' X - 

Prerequisite: OSK^lOl or consent of instructor 
Continuation of OSH 101 and study of occupational saf<jty 
and health organizations; job hazard analysis and pr6- 



CO 
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c^r*ures; techniques of inspections, , Purveys and audits; . 

incident/accident investigation techniques; nob redesign; 
« " «»* > 

protect|f\'e clothing and eqtiipment; importance scope, of 
app-^ication or occupational safety and health codes and 
standaras; cli ical anu field experience utilizing 
college and/or cooperating busi:iessv facilities. (3 hrs. 
Icct.) 

OSH 103 Kunan Faptors in Safety (3)' 

An introduction to the influence of the work environment 
on the worker. Subjects covered are: The biology of* 
work; human error and accident causation; inan-machine-\* 
cnvironrent interface; the behavioral sciences and 
occupational safety and health; mental hygiene and 
occupational stress; phys,ical and environmental stress 
on TToxx; and, application of human factors in occupational 
safety and health piroarams. (3 hrs. lect.) 
OSH 104 '-lutor Fleet Safety (3) 

Course will cn.rhasisc notor fleet operations as an 
integral part of the overall occupational safety and 
hoal::h j vc^c:ran:, with cr.ohasis on driver selection and 
training to include ps no-physical and skill testing; 



Vehicle operator control; the Hawaii traffic lavs and 
•or.viron.-nent; vehicle accident investigation; transporta- 
tion of cancerovs materials and. oversizi cargo, -and, 
integration of the fleet safety program into the 
occupational safety and health program. (3 hrs. lect.), " - 

,..'OSK 105 Inercduction to Industrial Hygiene (3) • ' 
rnis course wi:^ acquaint students with elenentarv • 
aspects in the recognition, evaluation and control of 
hazards rela^gd^o air 'conta^Tdnants, skin irritants') 
noisa, ten^perature extreir.es, iiluir/nation and :cadiation,; * 
nnsphasise occupational safety and health program, codes 
and standards; and training techniques. (3 hrs. lect.) 

. OSK 205 Physical Hazards Control Part I oj • * 

Prerequisite: CS.H 101, 102 br approval of instructor . .\ 
Scope and application of systems^afety; application or 
human reiiabili'ty and error; application of occupation " 

, safety and health requirenients in purchasing and con- 

V 

tractmg, plant and job layout; principles and applica- 
^ tion of guarding; -principles and application of electricaf^ 
and electronics safety ;\crinci?les and ao'plication of « 
maj^^jai and mechanical equipment/ elevators, chemical safety? 
Kir.T-press0fr^compressed gas^^stem; hand, arid portable 



N 



> 

IC 



\ 



\ . power tools; shop production, tools and equipment; intro- 
auction to coniptruction ^af^tv; .special inqustry hazards . 
unique to the Hawaiian industrial- environn^ent; apd,. 
clinical and field experience .utilizing facilities of the 
College and cooperating business f«-»cilities. {y hrs. ^ect.) 
. ^.OSK J06 Physical Hazards Control Part II (3) ' 
Prerequisite: OSH 2'05 



V ■ - 

{»j hj^s. lectv.) 



OSH 207^ industrial Fire Preventions^ and Protection (3) 
Thi^ course is an introduction to^^^e cause, building 
issturction, inc 



con 



idustriai processes, flammabiXity of 



construction and industrial natei^daLs,^ integration of' 
fire prevention and protection requirements into- the 
occupational safety and health program. i This coutse will: 
^coordinated^with the 'College's Department of Fire . / 

Science. (3 hrs. lect.J * 1 • ' 

H ' - ' ^- 

1 ^ ^^ 

OSH 203 Techniques of Industrial Hygitehe,l (3) ' 

A ' i 

Cowrse will concentrate on explorationjof basic categories 
of field insf:runents for detection of toxi : substances and' 
contaminants, with an explanation of underlying theoreti- 
cal principles. Concentration* will .be on fracticai use 
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in the field. Emphasis will t>e given to the relation- 
ships and responsibilities of the paraprof essional and 
professional industrial hygienist. (3 hrs. lectO 
OSK 209 Cccup'ational Safety and Health Standards - 

and Regulations (3) " 
Prerequisite: OSH 101, 102 or approval of instlucto?:*. 
This course Kill be a review of the importance^ scope, • 
application, and interpretarion of codes and-.standards ^ 
in ternrs of practical application. Emphasis on the- 
implementation of OSKA by the State of Hawaii. Clinical 
and field experience utilizing the facilities of the^_ 
College and cooperating business/industHal organization. 
(3 hrs, "lect,) ^ ^ , . 

ps?i 210 Safety Progran^ Management (3) * ^ 

r 

Prerequisite:. OSH IQl, 102, qr approval of instructor 
Course will acquaint the student with the fundamentals o'£ 
nanagement and their applicatioh to safety program 
devolopnicnt and organization. Emphasis wild be given to 
the concepts of responsibility^ -accountability and 
authority as applied |to occupational safety and health. 



(3 hrs. lect , ) 
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4. Graduation RegfircmGnts— 

> 

Certificates and Degrees 



^ 
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REQUIREMiENTS' FOR THE ASSOCIAJE IN' SCI5NCE.DEGP35 _• „ ' 
1. Fro9rSfrf"j;?equire>r.entV" ' ~ -r — ^ 
, a. Major courses'~33. credits- in Occupational Safety, 
and Health. - ^ . -* / 

-Each student sh^ll successfully con-pie te. 15 
credit hour^*from the Arts and .Sciences o::'' - 
special courses sections of the College catalog*. 
The objective- of this requircnent is to develop 
in the student college level capabilities in._r^ 
,conununications, Quantitative reasoning, and 
sobial and cultural understanding. , (Math j3/ 23r 
' Beading 001,-^101; ELIP^S, 10,* 15 cannot be used' 
to nieot this requirement). \ 
*c. A total aggregate ^1 at least 60 credit hour^-:^^- 

d. A iTiinimuir. grade point average of 2.0 (C grade). 

e. Residency ReXjuirement:. The' last twelve (12) 
credits, in the major must be earned at Honolulu 
Comj^unity College. Exceptions to that policy 
may be made by th<^ major departments and the 

• Dean of Instruction'- Credits earned by oxamina^ 
tion'may not be used. £o satisfy this r<?quirement. 

' . ' 101 




?SV ICO 

che:-! 100 

CHEM lOCL or 
. higher 

OSH 102 

OSH 10£ 

OSH 105 

>mH 2^ or* 
higher ' 

?HYS 160 

PriYS 1001, or 
• higher 



r.^rod'dc-ior. to Occupational Safety and ne^lth Part JI 
H'ci^an Factors in -Safety > ' * 

Introduction to Expository Writing 

Survey of Psychology 

Chenir>try and Man ' ' 

Chemistry, and Man Laboratory ' 



Certificate 

Achievement' 
Credits ' 

3 




\ J • » . . . - , 

Introduction^ to 'Occupational Sefety and Health, Part II 

Motor, Fleet Safety^ ^ ^ 
Introduction to Industrial Hygiene 
^ Elcnientary Algebra 

Survey of Phypcs 
Survey 6f Ph 




\ 



3 
3 

3 



Associa.te 
in-£eience 
-. Degree . 
Credits 



3 

3 



.3 

. 3' 

1 
16 



3 
3 
3 

3 

0 

1 
16 



if . J 



SEMESTER 
QSii 2a5 . 
OSK^20? 
"os'H 208 

X 

OSH 309 
AMST 220 



rOrivTH SEMESTER 
OSH 205" . 

os:r 2io 



Physical Hazards Control, Part I 

Industrial Fire Prevention and Protection 

* , • . ■> 

Techniques of Indvis^trial Hygiene 

OccupatioMl Safety and Heal;ih StandaVd Codes 
and Pxegulatxons ^ ' 

Ethnic Subcultures • i 



Physical Hazards Control, Part II. 
.Safety Program Management' 
Elect;Lv6s ^ ' 



Mi:^linuni Credits Required: 
5. Outcomes 



Certificate 
• of . ' . 

Achievement 
Credits 

3 

3. 



30 



-Associate 
in Science 
IX^gree 
Credits 



3 
3 
3 
3 



•3, 



15 



13 



60 



104 



At the end of its second 'full year of opera Lion » * 
the OSH program graduated thirteen (13) students in 
yay, 1977, ' , 

As of this writing, nine. (9) students have been 
employed as safety professionals or upgraded by various 
insurance underwriting firms in the state- . « 

- - 105 ^ ~ 




As a result of two years, expedience with'Xi^e OSH' 
program, iz was determined that 'there Jwas some redundancy" 
. in the course oflerings: " specifically bSH 209 - Occupa- 
,tional Safety and Health Standards and Ref illations is 
'fully covered, excepf Jor the, history, of . standards) 
development, in OSH course 205 and>206 - Physical ' 
Hazards Control, Parts I and II and can be inccnrpbrated 
into the latter courses. • \ 

As a result of comments rece-'.ved during studenV , 

• \ * ^ \ 

interviews, ^it is apparent that 'ther.e is 'a need for a 

course offering practical or work experience in applyingi 

the knowledge* gained'. A new course^is being developed 

OSH 211 Occupational Safety and Health Interchip will • 

make availcb'le practical or work exoerienCe as follows: 

• \ 

(1) lay Students - will work as< safety inspectors » 
^ ^nd-* assistants to the various vocational-technical 

departments on the Honolulu Community College 
campus, 

(2) Night students with day employment — arr^ngemdtits ^ 
*Jwill be made with their employers tp engage in > 

' ■ . \ 

_* r - A ■ - _-, 



an approved safety project in their -'area of . . ^ 

employment, this Vill be coordinated wiph the . 

Department of Cooperative Arts and/ Sciences 

Education. ^ 7 

. ' * * i 

The State of Hawaii is essentially a snail business ' 
and>industry community. It would-be facetious that tnany 
businesses will be to afford the hiring of more than one* 
person to meet their jDccupationat safety and health pro- . 
gram requirements. Therefore, the Honolulu Community 

, Co-llege OSK program, which is prii^arily concerned to 
qualify people as inspector/t€*;<fhnicians working under 

. proi^essionals, must incorporate ^in all its OSH course 
o^^ferings more training on prog^m management, and 
administration, to prepare ^.the gi^aduates for positions 

' « ; • * - 

where they will be the sole safety perso;\ in an enterprise. 

This can be accomplished with a tainiraum^of course chaviges 

by including case^studies, individual and> class, and term 

project papers. This w3l11 further be facilitated -by the - 

♦ 

work experie ice of the instructat-coordinator and i 

i " ' . ' 

lecturers who represent ap|)roxima'tely 120 years in the" 

i • * ' " 

occupational safety and health fields and complemented* 

. ' i08 * 
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2, Graduation Requirements 
Changes Projected 

o * 

Articulation With DOE And 
'Cosiraunity College Agencies 



oy guest lecturers. • - 

The growing impact of OS'H Act of 1970 on all ' 
/ • f 

vocations, trades and professions mandates that students 
studying f or ^entry ihto^any field of endeavor should 
have an prientatidri"to the purpose, scope and requirementW 
of law. In view of;j:his, a study is i w under way 'to 

develop.„and_offer *a one-. or_ two-credits orientation course 

' "If* - ' • . 

on OSHA tor all voc/tech students. ' ' * 

Current graduation requirements for either .^a Certi- 
. flc'ate of CompJtetion or an' Associate in Science Degree 
are p;roper and ad^uate, except as noted below. 



» Articulation has been underway with We$t -Oahu 
College, UHM College of Education/ UHM School of Public 

-Health, Chaminade^ College Qf .jIonolulu and the University' ^ 
Of Western Pacific, 'and Cogswell College (San Francisco); ' 
The increasing trend for profes.sional credibility and 
recognition of occupational safety and health practitioners 

^ is evidenced by professional registration in some states, ■ 

i. e.-, California, Texas, New York and certification.tjro- 
' ■ ■ ■■ .V \ . - • . 

Srams by the Board of Certified'* Safety Professionals and vo 

" . \ • o 
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sonoel Resources 
Present Staffing Plans 
A. Faculty Characteristics' 
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the American Association. of Industrial Hygiene. Thist 

trend has established a need for further^ academic edu-^ 

cation for the occupational safety ^^and health practi^ 

tioner leading to- a' baccalaureate or naster's degree- 

The articulation with the abov^ mentioned institutions • 

indicate that by the end of "1977, baccalaureate progrnr.s 
/ ' ^ ^ 

vjlll be established in the State, of Kavaii;vh^ch will 

> 

accept the'OSH courses offered by KCC. It Xv-iil be inipera- : 
tive,^ however, tjtat academic courses taken at. KCC will 
meet the professional core requirements .of these baccalaureate 
programs. Therefore, dependent upon a*student's cateer 
ebjective; i. e/, safety program "administration (management, 
business)^ safety paraprofesslonal/ technician (inspector)'- " 
safety en£,ineer (education); industrial hygiene (public 
health), there will be a change required in the current 
academic requirements for an A. S^^egree7 



There as a single full-time faculty member, assigned 
to the program. He is a nationally recognized safety 
^professional, with over thirty-five years experience in-" 

- ■ ■. 112 ■'■ 
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tl)e field. Other personnel iovoived with the orograra 
are lecturers and at the present time,' these are 
recruited from the group of practicing safety professionals 
in governraent, industry and insurance corporations. 

During the first year, the full-time faculty 
Tiember's teaching load was 12 credit hours per sein|st.er** ' 
During the second year, this was increased to the normal 
,15^c*redit hours expected of all full-time faculty at 
_j:he College, Due to the critical shortag,e of professionals 
in the field of Occupational Safety in the State, it was > 
necessary to schedule lecturers' for from six (6) to nine (9) 
G-redits each semester in order , to provide the necessary 
sequence of courses for^ major students, ' , 
The single f^ll-time faculty menber, working with 

V ) ' 

'the lec^rers, spent the fir-st year developing the full' 
OSH Progra|j|pnd, -during the second year, revised the toxxrse. 
outlines and program -'sequcijcing to better serve, the needs 
of industry. -In addition, he has developed a proposal for 
a c.ampus-wide program of inservice training for faculty 
and staff and acted as. campus safety officer- • 
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2. Projected Staffing Plan 



/ : 



3* Major Activitidi^f Staff 
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Projected plans are fo add o;ie additional, full-- tinie 
instructor'. Inasmucl^ as the lecturers, \<\\o teach the.; 
bulk of tie OSH subjects are fully employed, they are ' 
not availsble to* teach day classes. Therefore, there is 
a liraitatpn on day class .of ferings." .The> addition of 



another instifuctor would ^essentiaUy assume^ the doubling* 
of day c3ass offerings. 



The »rapid changes in the occupat;ioanl safety and 
lenlth field necessitate changes in course materials 
^nd offerings; and changes .in curriciiluin as previously ^ 
indicated. These continuing changes are accomplished by 
the incumbent instructor-coordinator. Additionally, he 

works in, close coordination with other, departments\to 

' % ' ' ' \ 

^ \ 

assume that necessary courses are available and offered 

» * 

to meet the needs of the OSH s,tudents. particularly in' the 

— ' . — ^ . 

evening sessions* He also must be available to assist^ 
aniLsupport the lecturers who caAnot spend any day hours 
o^ the campus. * This includes student counseling and 
assistance. 

- Community Services: The in^cumbe^t instructor-coordi- 
nator is a locally, nationally. and internatibnally known * 

" 7 116 , . 



4. Staff Developnent Activities 



authority on occupational ^safety program Management and ' 
Consequently, he frequently is requested 



administration 
to lecture,' tea : 
overseas. Thes j 
letters of compi. 
his expertise a<; 



Until very 



h seminars locall}, on the .niainland and' 
•act^ivities dre the subject of continuing. 

ement and thanks. He. also wakes available 
a, no-fee consultant -on reauest. 



recently, occupational safety .and health 



was not an aca^^mic discipline. . Consequently, the only 

/ ■ ' ' . 
opportunities /for staff or prof essional ^development is 
/ « . 

• / ■ " ' i 
for attendance- aid participation at professional meetings, 

national and in't irnational.' ThiS' is absolutely imperative 

in order £hat the students be* afforded the most "current 

ini9rmatiion^,on laws,' regulations, prbcedures, etc. 

/ « ' •• • • ' ■ ' 

Further, in ordei that the lecturers arc afforded "the 
•••/"' ' . •■ ' ■ . 

latest inforaatidn, ' the instructcfV coordinator holds '.' 
informal "workshop^ (in his hon.e) to update them 



Financial" Requirements (Non-CIP) 



1. Direct Costs 




2. Acadeaic Support 



3, Institutional Support 



^. • Student Costs 



Capital Iniprqvement (CIP) ' 
Major Strengths of the Program 



Financial data vcre .derived ^'followiiTgntK^^bd^-of 

the UK Instructional Pnit Cost Study^ for the year e.i^ 

— . * — " I 

June, 30, 1974- - 
« * - 

Budget categories included are A (Personnel), 

B (Supplies) and X (Equipment) . For the academic year 

V 

a976-77, these <*osts totaled $29,163,0D, 

Supportive^ costs in. thi:S area, include the-Dean^s 
Office, Library, and Instructional Resource Center and' 
amounted to $10*, 211, 00 • 



Includes" afe~"StuaenF¥ef vice, A4rninistrators "(CampGs^ 
System and IIR Offices) and^ operations and^najLntenance 
costs all of which^ amounted to $29,249.00. * • 

T^he total cost per SCH ^amounted to $33.74, or a , 
total of^$68,623.00 for the academic ycSr 1976-77. 

None, 

V .... 

The community and student interest in the OSH program 
as evidenced by the increasing' registration in the OSH ' \ 
courses, only limited by availability of course offerings. 

120. ~ ■ - 




The support of involvenient in the program by the ' 
local occupational safety and health of frater?.ity- 

The conninuing recoghition of the program by the 
business and industrial ccn:r.unity as indicated by > 
requests for koiaination of naues for jobs, i^e,, 
Scryco-Pacific, Fireman's Insurance Fund. ' 

The expertise and practical eMpcri<;nce of the OSH 
• inStruQcor/lecturer staffj;' 

* The bvailaBility for on-carapus clinical, exper.iehce. 
** ^ The support of Honolulu Conmunity College adninii- 
tration, staff and faculty. ' 

\ • ■ " ' ' ' - ' • - 

\ Liraited full-tiice faculty, 

\ • " . \; ♦ 

\Lack of equxDinent fund? to procure technical * 

• \ . ' 

equipment- - . - 

Non-ay^i J ability of upper-level academic progression 

for Honolulu "Gomniunity Collctge OSK gradujatcs, 

OSH jjrofram, currently, does V^o t:\pffer the*student 

sufficient^ opporxjAJli£:Z^or^v>j^ 

\ Current planning incl^udes the eventual hiring of 
. an additional full-time instructor- 



Proposed course* and curriculun changes will-^make - 
available work- and practical e:<perience for the OSH 
student. " . * 

Current articulation with post-community 'college 
institution indicate that by the er^d of 1977 there will 
be available baccalaureate opportunities for the Honoiul 
Ccramunity College OSH student. 



nents, by Faculty 



^ if' 



ncnts by College Administrators 



New COURSi; PR OP OSAL FOim T 



A. .IDEIITIFICATION . 



Course Title: Techniques of Industrial Hygiene 



Course Alpha OSH ^ 

Lecture flours 3 
Total Hours ^ 



Number 20& 



Units 



Lab Hours 

— f 



other 



B, COljp'EJ)ESCRJrr iOll AS IT WILL APPEAR >IN THE CATALOG ; ^ • 
Course will concentrale on exploration of basic categories of field - 
• instruments for detection of tox'c substances and contaminants, with an 
^ explanation of underlying theoretical principles. Concentration will 
be on practical use in the field witfi clinical experience. Emphasis 
will be given to the relatiojishigs and responsibilities of the parapro-- 
fessional and professional industrial hygienist;. ' 



PROPOSED FIRST OFFERING: Spring 1977 

Proposed section size; 
PROPOSED BY; 



30. 



Dr. Juliais Morris » ' 



APPROVALS : 



Dep 



'irtment Chairman 

/I 




)nuni ttcjo >^^,i ^-P^rograms & Curricula . 



DATE 



DATE 




DATE ^v-^>^, - j • 



p^qvoT; 



DATE 



OTH: Th»' .ip{mo\»u1 cm iq i 1 ,copy of o.ich lU'Oi/n; j I with (he 

^oursc oullino wnw^l hr^ filed in i^Mstor c6iirr.o outli-no 

fi^o in tlu; Dcni] of f nrl rucL ion ' s ofJicc by the dopnr Lnion t 
' FJViAJ!?J^^ ^'^^^ nlcins l:ho proposnl.^ ^ ~' ! 
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— ^ ^ . .>.. 

/J^^- .^19^^^^^^ {^•^^'-^^ knowlcclyo nnd/or .skills will 

rajrcvvs-:^ f uT complot'if>ji "of this cour-so dcvGl9p.."in 1 he sfcudonc?) 
A4 Gcnbrnl • , . 

To devcUc>|> ability to soJticL nml use approprinLQ field jquipinenL fou ^ . . 
monitoring toxic onvironmentul exposures under professional pvidanc^* 
- Ik Specific ' ' . * : 

1) Undorstnud principles of indiistrlnl hygiene surveys, usnmpling ^ instru 

■ Mont calibrotLon. 

TArT.i:T GROUr^S)^ '(ror what specific group (s) of stidents, or 
"poUcnticd sLudents, hos this courr.e been designed?) 
Cour^^^s been dcsi8n<-d to meet the Qdu<^atioTKn\^^ entering Che 

field of occupational .safety & hcnlth'tft one a] reeWv enipluycll in the field 
and require-^st^^ecific, skills 5 practical experience,' j\ the usj: 
hygiene testing & raOasuring instruments. ' 



of industrial^ 



or iixsiii.=LjL 



(V^hal specific group organizations 
LuLions in the university and in the community will receive 
the benefits of the knowledge and/or skills developed by^-^hi^ 
course?) . . 1 

Any employer requiring the services of a safety specialist, either full or 
part-tlino will benefit, from a -person who can effectively scjlect & use 
the proper industrial hygiene detection and measuring instruiLnts, 



i 



■ \ 



-NHASUKPS or rrrnCTiyrncsS (indicate evaluation procedures which 
will be employed to determine of the course objcctkves are 
being met , ) 

1. Periodic quizzes 

2. Midterm exam 
- • - 3. Final exam 



I^LATIONSIIIP TO OTHER COURjKS (Indicate if this course wii:i 
replace an existing course- or couisos , if it requires a pre- 
requisite, if "it is a preparatory/course- fca- more advanced 
v.»prk, etc. " ' ' * " 

This course doe.s not replace and/or duplicate any course at Honolulu ^ - 
Community College. I>rercquisite f(» . this course is^OSH 105 and is not 
a prex-equisi te for any othcv course. 



ST^-FiwG Ji\l?LirAT!ON:j (W.i I I ckNI i L i on.) I .m,afrinti bo roquircui 
^ lo nfioi llnK'couriJe? i;hat ini; tructional sicills and background 
is required?) • \^ , ' 

Will Vi-quiro a Ire-tun- with prrvi.ui , fiahnng .nid Vxpor icmum*' in ihv selection 
and use of imhr.lri.il hy^\if»nr fii-hl in:: t runsrnt at ion . 
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^' ' tKU-miiS- '>«IlJ19iL' ^IWL i a^'l'lf M'HiNS < Wh<i t • rac J l i ties will be 
. . j-fvjujrofl for the com-no? Wh.irV(]u"ipmf.'ni: will bo 'loquirocl? Are 
<ic](UUona] focUiLics and (.'jui^'iibnl. jjoyond those now nvailabJe 

roquli-od?) . ^ ■ . . , ',■,.*. 

Prosc-nt facUiUes are VuHnnto. Will rcqvire spt-cLfic typos of indiisirial 
hj-RJcno sampling and mMsnring inslrurncnts. Until sucis insLrumonts can be 

• purchased, thc-y will, and cnn ho borrowd from Government afiencies, businesses 
and vendors. ' " ' 




^^^■••"^.2i-££!iJ^Xl^^^ (What led to th(. dovpilopment of 

^WUs course? How war; the nee^ determined? Were surveys and/ 
Qr_stua i e'jrn^n d o r t a k e n ? ) 



Training in «;oloction and use of industrial iiygione instruments "Is-arT 



xntcgral part of the training of all OSIl and DOSil compliance officers. 



IV. ARTtG"UTIO:j 



^F,^^'Vi'i^PJ2 ^^^Q there coinparabla_course.\in jthe U. H. 'System-:^. 
Will thjs course transfer to other instituMons? What other 
institutions have agreed to accept this cour*fee' for credit "for. 
specific mjor and/or degree requirements?) | 

There are, -no comparable courses in UH System. >h<ire Jre, however, fourr 
year co'Ueges in tifc mainland which would accept covmse cjrodits. ' 



EDUCATIONAJ^ ^uas this course'been" included in 

the discipline Educational Development -Plan?) 

X 



Yes 



No 



llonoluJu Conununit-y ColJc-ge 
October J 9 75 
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. UNIVORSm' OF HAWAII: HOKfOLULU COMMUNITY COLLEGE 
" ■ Course Outline 



Tcchniquos of liidvityt^ r-i-^i 1 'Hygiene GSli 208 

Course Title ' 



J- 



* Department &nd Course Number . ' 

I. ■ COURSE DESCRII^TIONr ' ' " . 

Course vill concontrac on exploralion ofi^asic catesories' qf f,-cld instru- 
.cnu Cor detectaon of toxic substances and contaminants, with an explana- 
.Uon mKlcrlyxng th^-orectical principles. Concentration will be on practi- 
• cai^use .n the fxeld with clinical experience. Emphasis wil] be gi^en to 
the reXat.ionsh.p« and responsibilities of -the :paraprofessionai and profes- 
^11. -'^E^eVeICM'.' hygienist. ... • . ^ . 

'3" . • 



m. HOURSE peITweekT 3 



o-EciuRE) . — — mm 



IV. PREREQUISITE: OSH 105^ 

V. COURSE OBJECTIVES: . 



A. General - ' - 

■ To develop ability to select and use appropriate field equipmek for 
monitoring toxxc environmental exposures under professional guidance. 



B. Specific * , • - 

1. Undor.scand principles of. industrial hygiene .sur\>eys, saniplinf 
and instrument calibraiion. . ' 

^ 2. 15e abUe to select and use instruments fo^evaluating suspficted 
toxic exposures. a v 



'.VI. -COURSE CONTENT: ' 
' *' AJJlW^LljV'i^JA^^^^^ - A reviuw of the definition* 

°' ^^'''"'-^ LIk' colk-ction propm-lies of p;atci'ial.'i., 

- ^ - The c.n.-op,. of rc-prc..ontatl ve sampilno nnd .sampHng 

effu-i.M.cy are Ml^diod. The effect of tho nnt.nV of contaminant on .s.implinp 

er|c * ' 129 ■ ; ; 



\\\ (:oiiK!;i: com^i.'T («oni.'..r) 
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CM,lUgA'ri()N or irKSTKUjCTS S|H-c iflr cnlihinlion lorliniqncK ;ire cxnmitiod 
for: .lir flow iiKMeriiiB drvic^s^ -^rnb sntnpj ors, conccn I rn ting inulrmnenLs 
•and direct: rcndjij*; jiisiruinonts. 

• Volume c<aibration. usiim wcL fins incLer and - 
flow r;iLa calibrator usiny a manomctier. , 

A^clLA^il^yi*^ " review of llie .following instruiucnts: hand purnp^ piston 
punip, cjccior^ fans vane |)Uinp«, diaphrigni pump^ ^ ' 

IN'ERTIAL COLLKCTOKS - The Lheorelical principles are studied , The operation 
of iinpingcrs and cyclone collectors are iaudiijd^iu. derail. Vans*i.c concepts 
of dust counting are covered. ' ^< 

ATll _SA::PLERS., TKn:irrJAL COLLIjCrojjS - Samples are collected using impingers. 
Dust samples are counted. ^ ^ - 

DIRUCT RKADJNG COimiMCTiac 1 NDIC^^^^ - The theory and use of liquid 
reagents, chenui::^]ly treated papers and indicating "tubes is studied. The 
collection of samples for future lilboratory analysis is covered. 

DIRKC T READING INDICATOR TUIU^S - The use and limitations of indicator 
tubes is examined. Various instruments -ind indicators are Reviewed. 

DIRECT HEAjjlJG CO^^^^^^^^ ir.^ DlCATORS AN D INDI CA TOR TUBES (LABOR ATORY) - * 

Air pupip ca libratfon is conducted. A variety of coloriraetric indicators 
and indicator tubes are used on unknown materials. - 

DIRECT RCADIKG JMHSJCAl. INS TRUMENtATION - The theory of operation is studied* 
The general consideration of use calibration, interferences, sensi tivity^and 
specificity is covered. 

DIRECT READIN G PHYSICAL IKSTRUMCNTATJOrJ - The measurew^t of unknown con- 
centrations of o^onc, oxygen and combustible gas using the appropriate* 
instrument. " . ' 

ilUl'^l'ilJLC^ii^JilQ'SjC^^^ - The .ineJsurcmenL of ii.il-.iown conccn- 

trni ions of c.n-hon inonoxido, mcMcury, liaiidcs oncl hytlrocarbon using the 
appropriate i nsL rumen C s . 

'/ • ' : ■' 

i'HLOI-;yiy_0;}_J_inm^^^^^^ - a Ktmly ol the principles and instru- 

..lentation used in vonCiLa^rion . ~ ,. - ' 

J^l^Tl^^^llR'L^^^^^ vane anemomiHer, thormo 

an*.a->w, ter , veJoL»vlor.s .md siuike tubes in evaluating venti^atimi systems. 

IIP fSV VWWAW'Y I O'A - The study of the ptopur technique's used in noj^i;i survey 
instrumentation. * ' ' 

' ) ' 

j'l^tVi^l^'^J^^^^^^ " '*iai:tieal noise surveys are nrcon'p I j.<?hed . 
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VII, TEXT AND REFERHNCES: " . 

1. Text:. United S.tatos Srocl Corp* * • ^ 

i'iinvijrotjmental UeaJth Moni Coring ManunV'' - 1973 
'2 . UeEcr^iiixat _ "rundamcaUilii jy£ lnd*unLxi;iJ» Hyivienc'* NSC - 



1971 



3. HandouL's 
% 



VIII. ■ EQUIPMENT AND MATERIALS: v 

. A/ Classroom . ^ 

1. Slide, -film strip and motion picture projector ^ 
^ 2,. Blackboard . / . ' 

3. Examples of Jn^usLtial hygiene testing, instruments 



B.%Lob. 

Y I 

* i • \ 

> N>A- 

\ 

IX. ' METHODS OF INSTRUCTION: 



"1. Lecture and dernon.stration 
2^ Student use of instruments 
t3. Discussion 



X. . METHODS OF EVALUATION: 

1. Periodic quixxes 

2. Midterm exam 

3. Final exam 



Date 
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